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requirements for the Degree of Master of Planning 
Abstract 
Earthquake Impacts on Immigrant Participation in the Greater Christchurch 
Construction Labour Market 
 
by 
Sin Meun How 
 
The Canterbury earthquakes that happened in 2010 and 2011 have attracted many migrant workers 
to the region to assist with the rebuilding effort. However, research on the impact of influx of 
migrants on the labour market outcomes of a local industry post-disaster is limited internationally 
and locally. The main objective of this study is to examine the impact of the Canterbury earthquakes 
on the changes in demographic composition and occupational structure for the local and foreign 
workers in the Greater Christchurch construction industry. Replicating the discrete dependent 
variable regression methods used in the study by Sisk and Bankston III (2014), this study also aimed 
to compare their findings on the impact of the influx of migrants on the New Orleans construction 
industry with outcomes in Greater Christchurch.  
Customised data from New Zealand Censuses 2006 and 2013 were used to represent the pre- and 
post-earthquake periods. This study found that the rebuild has provided opportunities for migrant 
workers to enter the Greater Christchurch construction industry. The increased presence of migrant 
construction workers did not displace the locals. In fact, the likelihoods for both locals’ and 
migrants’ participation in the industry improved post-earthquakes. The earthquakes also increased 
overall workers’ participation at the lowest end of the occupational structure. However, the 
earthquakes created few significant changes to the distribution of local and migrant workers at the 
various occupational levels in the industry. Local workers still dominated all occupational levels 
post-earthquakes. The aggregated education levels of the construction workers were higher post-
earthquakes, particularly among the migrant workers. Overall, migrant workers in the Greater 
Christchurch construction industry were more diverse, more educated and participated in higher 
occupational levels than migrants assisting in the New Orleans rebuild, due possibly to differences 
in immigration policies between New Zealand and the United States of America.  
Keywords: Disasters, earthquakes, labour market outcome, immigration, construction industry. 
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Chapter 1 
Introduction 
Disasters create large social and economic impacts (Sisk & Bankston III, 2014) and hence, provide 
opportunities to study the social and economic dynamics of the affected regions, including 
impacts on the labour market (Sisk & Bankston III, 2014; Tierney, 2007). Canterbury suffered 
from a series of major earthquakes in its recent history1, with the two most significant ones 
occurred on 4 September 2010 and 22 February 2011 (GeoNet, 2015; Parker & Steenkamp, 
2012; Statistics New Zealand, 2014b). The earthquakes caused significant damage to properties, 
particularly in Greater Christchurch, which includes Christchurch City and parts of Selwyn and 
Waimakariri districts. The 2011 earthquake also claimed more than 180 lives (Parker & 
Steenkamp, 2012; Statistics New Zealand, 2014b). The earthquakes brought both challenges and 
opportunities (Chang-Richards, Seville, Wilkinson, & Brunsdon, 2012; Parliamentary Library, 
2011). The challenges include slower economic activities, reduced employment and outflow of 
populations. However, studies have shown that these impacts were short-term (Canterbury 
Earthquake Recovery Authority, 2015; Fabling, Grimes, & Timar, 2016; Love, 2011; Parker & 
Steenkamp, 2012).   
On the other hand, the earthquakes also brought opportunities, especially for the construction 
industry.  The earthquake created a “gold rush” (Searle, McLeod, & Ellen-Eliza, 2015, p. 44) in 
Greater Christchurch which attracted many foreign workers, particularly Asians and Europeans 
to the construction industry to help with the reconstruction activities (Montgomerie, 2013, July 
28). However, it is unclear how this surge in numbers of migrants after the earthquakes has 
affected the Greater Christchurch construction labour market. There is limited English language 
literature on the effect of disasters in restructuring local labour markets, particularly in the 
participation of immigrants, both internationally (Sisk & Bankston III, 2014) and domestically.   
Recent research studied the impact of the influx of Latino immigrants on the labour profile in 
the New Orleans construction industry post-Hurricane Katrina in 2005 (Sisk & Bankston III, 
2014).  As Christchurch is experiencing a similar trend in the influx of migrants in the construction 
industry, this study will draw on Sisk and Bankston III (2014) and will replicate the discrete 
dependent variable regression method used in their study to test whether similar outcomes 
                                                          
1 A severe earthquake of magnitude 7.5 hit North Canterbury in the early morning of 14 November 2016, the day of 
submission of this dissertation.  At the time of submission, deaths, injuries and significant damage to properties were 
reported (NZ Herald, 2016, November 14). 
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occurred in Greater Christchurch. Greater Christchurch and New Orleans are different in two 
main aspects. Firstly, New Orleans was facing downward growth for decades before Hurricane 
Katrina, while Greater Christchurch was a thriving economy prior to the earthquakes (Donato, 
Trujillo-Pagán, Bankston III, & Singer, 2007; Fabling et al., 2016; Love, 2011; Vigdor, 2008).  
Secondly, the institutional and immigration structures between the two countries are different. 
New Zealand has a small open-economy with a higher proportion of highly-skilled migrants and 
a highly mobile population, both domestically and internationally, while the U.S has a large 
domestic economy with a higher proportion of illegal and low-skilled migrants (Maré & Stillman, 
2009).   
This research will focus on the impact of the Canterbury earthquakes on the changes in 
demographic composition and occupational structure in the construction industry in Greater 
Christchurch. In other words, the study will compare changes between pre- and post-earthquake 
periods among locals and immigrants in the industry in terms of three aspects. These are i) the 
participation in the industry of different ethnic groups by birthplace, ii) their participation in the 
industry at various occupational levels, and lastly iii) the aggregated education levels of different 
groups of workers in the industry.  The study will be structured as follows.  Chapter 2 will review 
international and national literature focusing on the disasters’ impacts on the labour market, 
impacts of immigrants on local labour market outcomes, changes in migration trends in 
Canterbury before and after the earthquakes, as well as the challenges and changes in the 
Greater Christchurch construction industry’s labour market. Chapter 3 will explain the data and 
methodology used in this study, and the limitation of the study.  Chapter 4 will present the 
results of the study in two parts – the descriptive results and the logistic regression results.  
Chapter 5 will discuss the results, comparing them with the existing body of literature, especially 
with the findings in New Orleans, before concluding the study. 
Findings from this research will contribute to the area of study in disasters’ impacts on the labour 
markets of local industries, which can inform future industry planning.  The possibility of long-
term settlement of the construction migrant workers in Greater Christchurch will have socio-
economic consequences, thus requires continuous monitoring of the demographic changes in 
the labour market.  Future research following the demographic changes such as impacts on 
housing market, changes in resilience of society towards disaster, and the challenges in urban 
planning should be explored. 
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Chapter 2 
Literature Review 
There are five sections in this chapter. The first section gives an overview to the Canterbury 
earthquakes. Then, the second section reviews the broad social and economic consequences of 
natural disasters on labour markets from both international and New Zealand literature.  
Following that, the third section discusses impacts of immigrants on the local labour market.  
The fourth section provides a broad outlook for the migration trends in Canterbury region, which 
Greater Christchurch is a part of, before and after the earthquakes. The last section examines 
the challenges and changes faced by the New Zealand construction industry labour market in 
general, and in Greater Christchurch in particular, following the earthquakes. 
2.1 The Canterbury Earthquakes 
New Zealand lies on the boundary of two of the world’s major tectonic plates, the Pacific 
Plate and the Australian Plate (GNS Science, n.d.-a).  Hence, New Zealand has a high 
frequency of seismic activity. Every year over 15,000 earthquakes are located in New 
Zealand and about 100 to 150 of the quakes are large enough to be felt (GNS Science, n.d.-
b).  Canterbury suffered from a series of major earthquakes in its recent history, with 37 
earthquakes registered as magnitude 5.0 and above between 4 September 2010 and 3 
September 2015 (GeoNet, 2015).  The two most significant ones occurred on 4 September 2010 
and 22 February 20112. The magnitude 7.1 earthquake in 2010 caused significant properties 
damage, but no loss of lives. Almost six months later, a more damaging earthquake struck 
despite with lower magnitude at 6.3. The 2011 earthquake caused the loss of 185 lives and 
extensive damage to properties in Greater Christchurch (Parker & Steenkamp, 2012; Statistics 
New Zealand, 2014b). Greater Christchurch comprises the areas of Christchurch City Council, 
Selwyn District Council, and Waimakariri District Council, and includes the adjacent coastal 
marine area in the Canterbury region (Greater Christchurch Regeneration Act 2016). The area of 
Greater Christchurch, as described in schedule 2 of the Greater Christchurch Regeneration Act 
2016, is marked within the thick line, including the adjacent coastal marine area, in the map 
shown in Figure 1.  
                                                          
2   A severe earthquake of magnitude 7.5 hit North Canterbury in the early morning of 14 November 2016, the day of 
submission of this dissertation.  At the time of submission, deaths, injuries and significant damage to properties were 
reported (NZ Herald, 2016, November 14). 
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Figure 1 Map of Greater Christchurch 
 
Source: from schedule 2 Description of Greater Christchurch of the Greater Christchurch Regeneration 
Act 2016 
 
The New Zealand Reserve Bank estimated the damage to be around 10 percent of New Zealand’s 
Gross Domestic Product (GDP) and the rebuilding and repair will cost approximately NZD20 
billion (in 2011 prices) (Parker & Steenkamp, 2012). The earthquakes caused loss of businesses, 
population loss and reduced employment. However, these impacts are short term.  Indicators 
have shown that business activities recovered (Parker & Steenkamp, 2012), outflow of 
population from Christchurch decreased and then people returned (Canterbury Earthquake 
Recovery Authority, 2015; Love, 2011), and the overall probability of employment increased 
(relative to similar workers in Hamilton City and Auckland) (Fabling et al., 2016) between one to 
three years from the 2011 earthquake. Overall, Parker and Steenkamp (2012) found that the 
impacts of the earthquakes were relatively localised to Canterbury region and the region’s 
economy has been relatively resilient to the earthquakes’ impact. The short-term impact of 
natural disaster was similarly found in New Orleans, the United States of America (U.S.) post-
Hurricane Katrina in August 2005, where earnings loss was temporary (Deryugina, Kawano, & 
Levitt, 2014; Groen, Kutzbach, & Polivka, 2015). The next section will examine further the 
impacts of natural disaster on the socioeconomic aspects of the labour market.  
2.2 Disasters and Socioeconomic Impacts on Labour Market 
Disasters create large-scale shifts, hence, provide opportunities to study the socioeconomic 
impacts of disasters in the affected region (Sisk & Bankston III, 2014; Tierney, 2007). This 
includes impacts on the labour markets. Previous studies which looked at the impacts of natural 
disasters on labour market outcomes focused on the impacts of natural disaster on the overall 
labour market in terms of income, employment and participation rates. These include disasters 
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that happened in both developed countries such as the U.S. (Deryugina et al., 2014; Groen et 
al., 2015), Japan (Higuchi, Inui, Hosoi, Takabe, & Kawakami, 2012; Takabe & Inui, 2013) and New 
Zealand (Fabling et al., 2016); as well as in developing countries such as Indonesia (Kirchberger, 
2014) and Bangladesh (Mueller & Quisumbing, 2011). There were also studies on impacts of 
disaster on migrants who were already in the country when the disaster happened, for example 
Bhula-or and Ikemoto (2014) who studied the impact of the Great East Japan earthquake in 2011 
on the employability, wage and working conditions of the existing low-income migrants. They 
found that most of these migrants were likely to be in employment post-disaster, but with lower 
wages due to shorter working hours. 
Disasters bring both challenges and opportunities. The challenges include slower economic 
activity and reduced employment in general, which have been seen both in New Orleans, post-
Hurricane Katrina in August 2005 (Strobl, 2011) and in Greater Christchurch, New Zealand after 
the Canterbury earthquakes in 2010 and 2011 (Parliamentary Library, 2011; Statistics New 
Zealand, 2011). These were discussed in the previous section.  
Disasters, however, provide opportunities for renewal for certain industries, particularly the 
construction industry (Chang-Richards, Seville, et al., 2012; Construction Sector Leaders Group, 
2013; Sisk & Bankston III, 2014) which plays a main role in the rebuilding efforts. Demand for 
construction workers has increased after some disasters (Belasen & Polachek, 2008) and 
attracted many migrant workers (Donato et al., 2007; Fussell, 2009a; Newell, Beaven, & 
Johnston, 2012; Sisk & Bankston III, 2014).  
However, there are relatively few studies internationally and domestically on the changes to the 
structure of domestic labour markets post-disaster due to influx of immigrants.  This paper will 
focus on these changes, particularly in terms of demographic profiles and occupational structure 
changes for both locals and immigrants in the Greater Christchurch construction industry after 
the Canterbury earthquakes. A study which is particularly relevant to this paper is a study by Sisk 
and Bankston III (2014), which investigated the impact of the influx of Latino immigrants to the 
demographic profile and occupational-wage structure of the New Orleans construction industry 
post-Hurricane Katrina. Hence, this paper will examine if the findings from their study occurred 
in the Greater Christchurch context. The following sections of the literature will focus 
particularly on the impact on labour markets in New Orleans and Greater Christchurch, post-
Katrina and post-Canterbury earthquakes.  
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2.2.1 International context 
Changes in demographic and employability 
Disaster acts as a “recovery machine” that attracts new migrants (Pais & Elliott, 2008, p. 1415; 
Sisk & Bankston III, 2014).  One of the major social effects caused by Hurricane Katrina in New 
Orleans was significant demographic change in New Orleans and in the construction industry 
labour market, which resulted from the influx of Latino immigrants (Fussell, 2009a; Sisk & 
Bankston III, 2014; Vinck, Pham, Fletcher, & Stover, 2009). Despite an overall decrease in 
population in New Orleans after the hurricane, the Latino population remained stable or 
increased (Vinck et al., 2009). Two of the affected parishes in New Orleans with the highest 
Latinos population experienced increases in Latino population from 4 percent in 2000 to about 
9.7 percent in 2006 (Louisiana Health and Population Survey, 2006 as cited in Vinck et al., 2009).   
Even though Katrina slowed down local economic growth rates and reduced employment in 
general (Strobl, 2011), the construction industry thrived. The industry experienced increased 
earnings and employment due to shortage of labour supplies, and demand for construction 
workers increased after the disaster (Belasen & Polachek, 2008).  This sudden demand for 
construction labour attracted many migrant workers, mainly Latino, due to promises of high pay 
and relaxation of labour regulations (Donato et al., 2007; Fussell, 2009a; Sisk & Bankston III, 
2014). In 2006 post-Katrina, 25 percent of the U.S. construction labour force was Hispanic (Pew 
Hispanic Center, 2007). The construction industry in New Orleans, however, comprised almost 
half Latino workers, with half of those undocumented3, and most of them had been previously 
employed in construction elsewhere in the U.S. before Katrina (Fletcher, Pham, Stover, & Vinck, 
2006). Following the hurricane, the U.S. federal government temporarily suspended 
immigration enforcement sanctions against employers who recruited unauthorised immigrant 
workers and lifted the Davis-Bacon Act, which required contractors working on federally funded 
construction projects to pay the prevailing local wage to construction workers in the region. This 
allowed the contractors to pay their workers lower than the average or prevailing wage (Donato 
et al., 2007; Sisk & Bankston III, 2014).  The increased demand for labour supported by the 
relaxation of labour standards created a structural opening for migrants, particularly the Latinos, 
to enter the New Orleans construction labour market.   
Sisk and Bankston III (2014) found that there appeared to be differences between 
ethnic/birthplace groups in terms of likelihood of employment after Hurricane Katrina. The 
                                                          
3 According to the International Labour Organization (2007, p. 7), ‘undocumented’ migrant workers are migrant 
workers employed without being regularly admitted (their entry and work activity comply with the immigration laws 
of the country in which they work) or without being able to produce evidence of their regular admission. 
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likelihood of Latino migrants being employed in the construction industry had almost doubled, 
while the likelihood of U.S.-born whites, U.S.-born blacks and other groups increased slightly. 
Changes in education level 
In comparing the demographic changes between foreign-born Latinos and U.S-born 
construction workers pre- and post-Katrina, Sisk and Bankston III (2014) found that, among 
other changes, construction workers in the post-storm period were generally more educated, 
with the changes more significant among the U.S-born workers. In both periods, almost a third 
of the Latino immigrant samples lacked a high school degree.  On the other hand, U.S.-born 
whites in the post-hurricane period were less likely to drop out from high school and more likely 
to have more education than a high school degree. The U.S.-born blacks with education beyond 
high school degree increased from 23 percent to 32 percent between the two periods.  
Vulnerability of migrant workers 
Scholars of disasters have found existing social inequalities are exposed and highlighted by 
disasters (Tierney, 2007).  For example, black workers from New Orleans were more likely than 
their white counterparts to lose their jobs after hurricane Katrina (Elliott & Pais, 2006) . The 
disaster also formed social inequalities through the influx of immigrants to New Orleans (Donner 
& Rodríguez, 2008; Pais & Elliott, 2008). Although Latinos found new opportunity in New 
Orleans, their arrival raised concerns about the labour conditions and rights of the workers, 
particularly following the relaxation of federal labour regulations and the high number of 
unauthorised workers (Fletcher et al., 2006; Vinck et al., 2009).  In general, migrant workers 
were disproportionately represented in the riskiest and lowest-paying construction jobs, less 
favoured by the locals, after the disaster (Fletcher et al., 2006; Fussell, 2009b).  The workers 
were mainly low-skilled general construction workers. Workers with certain specialisations were 
concentrated in roofing, carpentry, gutting houses, and painting and sheetrock work (Fletcher 
et al., 2006).  Undocumented workers were more likely to be exposed to work with higher risks, 
such as debris removal. These undocumented workers were also more likely to be exploited 
than the legal workers, receiving lower wages and working in more hostile working conditions 
(Fletcher et al., 2006; Vinck et al., 2009).  However, field observations by Donato et al. (2007) 
found the contrary outcome.  Workers with a visa were less advantaged than workers without 
a visa because employers had greater control over workers with visas. 
Settlement of migrants in host country 
Another question raised about migrant labour post-disaster is whether the workers will settle in 
the receiving country after the rebuild is completed. Migration studies reviewed by Donato et 
al. (2007) found that the longer the jobs last, the more likely the migrant workers will stay 
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permanently. In addition, field observations by Donato et al. (2007) revealed that migrants with 
higher skills are more likely than their lesser skilled counterparts to settle permanently, and 
those who appeared to settle for a longer term were subject to less exploitation.  Despite 
uncertainty about the implications of immigrants to New Orleans’ revitalisation in the long-term, 
there was a strong presence of Latino immigrants in the city post-Katrina and, given the 
opportunity to settle, they were influential to shape the future of the city (Donato et al., 2007).  
This trend was reflected after Hurricane Andrew hit in 1992, which triggered a construction 
boom that attracted large numbers of Latino immigrants in Southern Florida, U.S. Many of these 
immigrants have settled, particularly in areas hit hardest and they have displaced many former 
residents (Donato et al., 2007). 
Institutionalisation of migrants 
Donato et al. (2007) found that although migrants initially came to New Orleans to help with the 
rebuild activities, many more migrants arrived either through formal or informal channels, 
attracted to the promising employment opportunities in the city through word of mouth. They 
also found that the rebuilding process in New Orleans went through different phases, from the 
initial demolition phase to the later reconstruction phase. These phases had different 
implications for the migrant labour market, such as changes in skill requirements, fluctuations 
in number of workers required and changes in the role of migrants (from being employed to 
self-employed). This resulted in more diverse, mobile and volatile migrant labour market 
opportunities. These changes in the migrant labour market, together with the possibility of long-
term settlement discussed in the previous section indicated signs of institutionalisation of an 
immigrant labour market in the New Orleans post-disaster economy (Donato et al., 2007).   
Despite the response of the labour market to Hurricane Katrina was unique historically, the 
emergence of the immigrant labour market in New Orleans after the disaster followed a pre-
disaster migration trend of early increase then stabilisation (Donato et al., 2007).  The state of 
Louisiana in the U.S. received predominantly European immigrants in the early twentieth 
century but there was an increasing presence of Latino among the foreign-born populations in 
Louisiana state since 1990s due to strong labour demand in shipbuilding and fabrication yards. 
This phenomenon converged with the national trend in terms of proportion of Latino and 
foreign-born populations. However, the growth of proportion of the foreign-born population 
has lessened since 2000 (Donato et al., 2007).  
Disasters produce concentrated and short-term impacts that are similar to longer-term 
industrial restructuring. For example, the meat processing, carpet manufacturing, and 
construction industries in the U.S. have become less attractive to locals due to the unfavourable 
  9 
work conditions and lesser demand for highly-skilled workers. These developments have 
created a gap for migrants to enter (Sisk & Bankston III, 2014).  Both situations create demand 
for migrants, particularly at the lower wage levels, and dominance of a particular ethnic group 
(Fussell, 2009b; Sisk & Bankston III, 2014). Even though this concentration at the lower wage 
levels may limit the future development of the migrant workers (Model, 1993 as cited in Sisk & 
Bankston III, 2014), it can benefit the locals who move to higher levels of the occupational 
hierarchy (Waldinger, 1994).  
2.2.2 New Zealand’s context 
New Zealand is vulnerable to natural disasters.  Back in 1995, the Earthquake Commission and 
the Centre for Advanced Engineering organised a conference called “Wellington after Quake” 
(Earthquake Commission & Centre for Advanced Engineering, 1995).  The main objective of the 
conference was to provide a platform for discussion on planning for disaster management and 
recovery for public and private industries.  Areas of concern included demand for resources 
including materials and labour, financial provision, as well as social and economic impacts. Based 
on the scenario given at the conference (7.5 magnitude earthquake in Wellington, leading to 
1,600 dead, 10,000 injuries, and severe damage to buildings, road and bridges), it was estimated 
that based on a construction period of four years, demand for lower-skilled labour could be met 
by redeployment of existing resources from within New Zealand, except for skilled labour such 
as experts for demolition work, engineers and assessors. However, the major issue was to house 
the estimated additional 15,000 workers required (Lanigan, 1995).  Recommendations proposed 
to ease potential shortages of labour for the government included gearing up its employment 
services, training programmes and immigration policies (Holmes, 1995).  
Contrasting to the prediction from the scenario in 1995, the recovery and rebuild of Greater 
Christchurch after the 2010 and 2011 earthquakes needed between 30,000 to 37,000 workers 
at the peak (Ministry of Business‚ Innovation and Employment, 2014; Cosgriff & McNaughton, 
2011 as cited in Newell et al., 2012) and the labour shortage cannot be met by local labour. The 
rebuild work created an opportunity for the ‘largest construction-led boom in history’ (PWC, 
2011, p. 1) and the government was recommended to adjust immigration policies to attract 
migrants to address skill shortages in the industry (PWC, 2011).  Similar to the influx of Latinos 
to New Orleans, the earthquakes have created a perception of a ‘gold rush’ (Searle et al., 2015, 
p. 44) where many migrants, particularly Asians and Europeans, have been brought in to Greater 
Christchurch to help with the rebuild (Montgomerie, 2013, July 28).   
One recent study conducted by Motu Economic and Public Policy Research examined the long-
term impacts of the earthquakes on jobs and accumulated earnings for workers in Greater 
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Christchurch (Fabling et al., 2016).  Their analysis followed methodologies used in studies of 
impacts of Hurricane Katrina on the labour market in the U.S. (Deryugina et al., 2014; Groen et 
al., 2015) by using administrative data from Integrated Data Infrastructure (IDI) by Statistics New 
Zealand (StatsNZ) and a difference-in-differences approach. They found that Greater 
Christchurch workers were more likely to have jobs than similar workers in Auckland and 
Hamilton (the control subjects). Due to the increased likelihood of employment, Greater 
Christchurch workers experienced lower probability of being on the unemployment benefit and 
had higher accumulated earnings.  They were also more mobile in terms of job change and 
moved out to other parts of New Zealand.  In addition, the Earthquake Support Subsidy delayed 
involuntary job loss and resulted in few workers leaving Greater Christchurch immediately after 
the quakes. The key contribution of the Motu paper is that their analysis of the post-disaster 
effect of labour market outcomes was done in a previously thriving regional economy - Greater 
Christchurch - as opposed to the analysis in struggling New Orleans.  Before the hurricane, New 
Orleans was in decline (Fabling et al., 2016; Vigdor, 2008), the population had been contracting 
for decades (Donato et al., 2007; Love, 2011) and the unemployment rate was high (Love, 2011).  
However, the Motu paper did not distinguish the labour market outcomes for the New Zealand-
born workers and the foreign-born workers by industry.  This paper aims to help fill that gap by 
comparing the influx of migrants to the construction labour markets between New Orleans and 
Greater Christchurch. 
The Motu study was not the only paper in New Zealand that relates evidence from research on 
post-disaster socioeconomic effects in other countries to the Christchurch context.  Love (2011) 
applied findings from previous disasters in developed countries – Hurricanes Andrew and 
Katrina in the U.S. and the Kobe Earthquake in Japan - to study the movement of people in 
Christchurch City after the February 2011 earthquake. While some people might have moved 
out of Christchurch due to the drop in some economic activities, other people might have moved 
into Christchurch attracted by new activity, particularly in the construction industry (Love, 2011).  
Love (2011) used school re-enrolment data as a proxy to estimate the general population trend.  
He emphasised the importance of monitoring the ongoing pattern of population change in 
Christchurch after the earthquake with as many different methods as possible so that updated 
estimates of population trend can be used for future planning purposes.  This can include 
monintoring of labour market changes post-disaster. 
Similar to the institutional effect of migrant workers in New Orleans (Donato et al., 2007), the 
initial influx of immigrants driven by the Greater Christchurch rebuild process has led to more 
diverse employment opportunities in other industries in Christchurch City (Davidson, 2015, 
October 30; Hooper, 2016, May 27).  Christchurch saw a record high number of 5,835 net 
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immigrants in March 2016 (Hooper, 2016, May 27). About 35 percent were directly related to 
the construction industry, while the others were employed in other industries. This influx of 
migrants is seen as a positive development not only for the city but also to the wider regional 
communities, including the rural areas (Hooper, 2016, May 27).  A high number of rebuild 
workers (79 percent) have expressed interest to stay in Christchurch if there was continuing job 
opportunity for them (Canterbury Development Corporation, 2016c).   
Also similar to migrants’ situation in New Orleans, the migrants who were attracted to Greater 
Christchurch for the rebuild are vulnerable to exploitation.  Searle et al. (2015) conducted a 
study on the vulnerability of temporary migrants in the construction industry in Canterbury 
using semi-structured interviews with key organisations, such as businesses and government 
agencies.  The study did not include interviews with migrants.  The study found that the group 
of temporary migrants most perceived to be vulnerable were migrants from the Philippines. 
Other groups include South American workers, Asian migrants in general, migrants working for 
small firms and those on a work permit.  These are due to lack of knowledge by employees about 
their rights, poor language skills, differences in culture and law, and visa ties to a specific job.  
These findings echo the findings of the Latino migrants in New Orleans post-Katrina (Donato et 
al., 2007) where temporary migrants and those with documents were more vulnerable to 
exploitation. However, the findings are in contrast to Fletcher et al. (2006) and Vinck et al. (2009) 
who found that undocumented workers were more vulnerable to ill treatment than were 
documented workers. Another finding from Searle et al. (2015) was that migrants who worked 
for an employer who came from the same country were also in a more disadvantaged position.  
This finding reflected the findings reviewed by Sisk and Bankston III (2014) that although 
dominance of an ethnic group in an industry provides access to employment opportunities, the 
concentration happens in low-skill industries and limits the workers to low wages and less 
opportunity to move to a higher position.  
2.3 Impacts of Immigrants on Local Labour Market Outcomes 
There are concerns that increased numbers of immigrants will affect the employment outcomes 
of the locals.  New Zealand’s Labour Party leader Andrew Little wanted the government to “turn 
down the tap on immigration while the country sorts out its own problems” because 
immigration was “having  some downwards impact on the country’s wages” (Moir, 2016, March 
16 , paras. 1 and 3). This section discusses prior studies of those concerns.  
There is a large international literature on the effects of immigrants on the employment 
outcomes of non-immigrants. Overall, there are mixed findings and the key determinant of the 
outcomes is the substitutability of foreign-born and local-born workers based on different 
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distributions of skill sets among the two groups (Lewis & Peri, 2015; Sisk & Bankston III, 2014).  
According to Lewis and Peri (2015), skill sets of the foreign-born and local-born workers are 
different in three main aspects.  Although focusing on studies in the U.S., they analysed features 
of immigrants and local workers that are general across other industrialised countries. Firstly, 
immigrants are different from the locals in terms of education composition.  Immigrants are 
relatively concentrated in either the very high (PhD degrees) and very low (less than high school 
diploma) education levels.  Secondly, they differ in their age group, with immigrants mostly 
being young (18 to 35 years old). Finally, immigrants are overrepresented in certain occupations 
- the less-educated in manual and physically intensive jobs, with the higher-educated in the 
science-technology-engineering-math (STEM) related jobs.  Contrastingly, immigrants are less 
engaged in white collar, communication-intensive and bureaucratic jobs, possibly due to their 
lack of competency in language skills.  As a result, the concentration of immigrants in certain 
skill groups presented two theoretical consequences, relevant to this study, to be considered 
when analysing the impact on the local economy (Lewis & Peri, 2015).   
First, the impact will be dependent on the locals’ characteristics, such as skills and occupational 
level.  Locals with similar characteristics to the immigrants will face the strongest competition, 
while other individuals will either benefit from that or not be affected. Second, this uneven 
concentration will either drive some locals out of a geographic area or move them to other skill 
areas, for example change of occupation or job specialisation. These two theories are supported 
by several studies.  In studies which assumed immigrants and U.S.-born citizens are perfect 
substitutes, increase in immigration reduced employment wages (Borjas, 2003) and encouraged 
out-migration of U.S.-born workers (Borjas, Freeman, & Katz, 1996; Filer, 1992; Frey, 1995), 
particularly among the lowest-skilled (Filer, 1992) and less-educated workers (Borjas et al., 1996; 
Frey, 1995).  On the other hand, studies assuming that immigrants and U.S.-born workers are 
imperfect substitutes found insignificant or positive effects on both employment and wages of 
locals. Card (2005) and Peri (2011b) found that not only did immigrants not displace U.S.-born 
workers, they have a positive effect on the employment of locals, especially those involved in 
the lower-skill levels.  Similarly, there were no negative impacts on the wages of locals. Ottaviano 
and Peri (2006) found negligible impact of immigrants on wages of low-skill U.S-born workers, 
while Peri (2011a) found most U.S.-born workers, especially those with the lowest level of 
education, earned better wages with increasing number of migrant workers.    
On the research specifically on the construction industry, migrant construction workers were 
not immediately welcome in New Orleans, although there was a strong need for foreign labour 
in the industry, for fear that New Orleans would be overrun by Mexican workers (Donato et al., 
2007).  Many were critical that contractors favoured cheap foreign workers over more expensive 
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local workers.  As a result, the government restored the prevailing wage rule nearly two months 
after its suspension (Donato et al., 2007).  However, the influx of immigrants post-disaster 
brought either neutral or positive impact on the employment outcomes of the locals in the 
construction industry (Sisk & Bankston III, 2014).  Using logistic regression models with U.S. 
Census and American Community Survey data on the New Orleans population, their analysis 
indicated that despite the increase in the number of Latino immigrants, the U.S.-born workers 
were just as likely or more likely to be employed in the construction industry in the post-
hurricane period. The hurricane created a new structural demand, particularly at the bottom 
end of the occupational structure, and these positions were mainly dominated by the Latino 
immigrants.  With these structural changes, the U.S.-born white workers’ position in the 
construction industry remained stable, while the position of the U.S.-born black workers 
improved with the increased likelihood of working in higher paying occupations after Katrina.  
In New Zealand, extensive studies have been carried out to measure the impacts of immigrants 
on the labour market, particularly employment and earnings (Hodgson & Poot, 2011; Maré & 
Stillman, 2009). Immigration is reported to benefit New Zealand in boosting the economy, 
creating employment, and building diverse communities (Ministry of Business‚ Innovation and 
Employment, 2015a). New Zealand’s policies to attract skilled migrant workers also help to 
address skill shortages and increase level of productivity in a variety of industries, especially 
those that are listed as having long-term shortages including construction, agriculture, tourism 
and transport (Ministry of Business‚ Innovation and Employment, 2015a; New Zealand Now, 
n.d.).  Maré and Stillman (2009) found that overall, immigrants do not negatively affect wages 
and employment of New Zealand-born workers, regardless of the model of substitutability 
between the two groups. They found that the wages of high-skilled New Zealand-born workers 
were minimally reduced with the increase in numbers of high-skilled migrants. However, this 
effect was offset by the small positive impacts on wages experienced by medium-skilled locals. 
Positive impacts of immigration were also found in the study by Hodgson and Poot (2011). Their 
study reviewed key findings from 20 studies conducted in New Zealand on the economic 
consequences of immigration on locals from 2005 to 2010. They found that immigration resulted 
in positive economic impacts to New Zealand in various aspects, including fiscal outcomes, 
wages and employment.  
Studies on impacts of immigrants on local labour market outcomes in New Zealand contribute 
to a different perspective in the literature than similar studies in other countries due to different 
institutional structure (Maré & Stillman, 2009).  New Zealand is a small open-economy with a 
well-structured immigration system that prioritises higher-skilled migrants. It has little low-
skilled and illegal migrants, and the population is highly mobile, both internally and 
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internationally (Maré & Stillman, 2009). Most international studies, however, involved countries 
(particularly the U.S.) which have large domestic economies, and high proportions of illegal and 
low-skilled migrants (Maré & Stillman, 2009). In addition, although New Zealand and U.S. 
favoured migrants from Europe after the Second World War, their focus on the selection of 
migrants in recent decades has been different (Ryan & Sinning, 2012). This has influenced the 
size and skill composition of the foreign-born workers in their countries. New Zealand has 
focused on selecting skilled migrants based on a points system, while U.S. placed more focus on 
family reunification (Ryan & Sinning, 2012, p. 9).   
2.4 Greater Christchurch Migration Trends Before and After the 
Earthquakes 
While Canterbury continues to recover from the major earthquakes in 2010 and 2011, the 
rebuilding process is significantly assisted by a temporary influx of migrants (Immigration New 
Zealand, 2014).  As disasters can accelerate previous population growth rate, the population of 
Christchurch City is expected to rebound after the initial population loss post-earthquakes. The 
arrivals of construction workers may even enhance the population growth (Love, 2011).  Hence, 
it will be relevant to look at the immigration trend in Greater Christchurch before and after the 
earthquakes. The trend in the Canterbury region is used as a proxy to examine the Greater 
Christchurch immigration trend in this section. Statistics New Zealand (2014b) produced a useful 
overview of migration in Canterbury from 1996 to 2014. It reported the permanent and long-
term migrant arrivals and departures from the Canterbury region using June year data over that 
period.  
2.4.1 Migration flow 
Canterbury was one of four New Zealand regions with net migration gain and had the second 
largest net gain of migrants, behind Auckland, over the period of 1996 to 2014 (Statistics New 
Zealand, 2014b). The net migration trend in Canterbury had been fairly stable between 2005 
and 2010, when the first major earthquake happened, as seen in Figure 2.  Net migration loss 
occurred immediately after the earthquakes, indicating more people departed Canterbury than 
arrived (Ministry of Business‚ Innovation and Employment, 2015a; Statistics New Zealand, 
2014b).  However, as the rebuild progressed, the trend reversed, producing an all-time high of 
net migration gain of 5,600 people in the year ended June 2014 (Statistics New Zealand, 2014b).  
Net permanent and long-term migration for Canterbury rose considerably after 2012, as seen in 
Figure 2. On a separate note, the migration to Greater Christchurch contributed to almost two-
thirds or 66 percent of New Zealand’s migration in 2012 (Canterbury Earthquake Recovery 
Authority, 2015). 
  15 
Figure 2 Net permanent and long-term migration for Canterbury and New Zealand, 1996-
2014 
 
          Source: from Statistics New Zealand (2014b, Figure 3) 
Canterbury accommodates more foreign-born residents than most regions (Immigration New 
Zealand, 2014; Statistics New Zealand, 2014b).  In Census 2013, the overseas-born population 
was 20 percent of the population in Canterbury. An increasing trend has been observed from 
the two Censuses before the earthquakes (in 2001 and 2006), as shown in Figure 3.  
Figure 3 Comparison between overseas-born population and New Zealand-born population 
in Canterbury (Censuses 2001, 2006 and 2013) 
 
          Source: from Statistics New Zealand, 2013 as cited in Immigration New Zealand (2014, p. 7) 
Canterbury also has a higher proportion of Asian migrants than most other regions in New 
Zealand  (Immigration New Zealand, 2014; Statistics New Zealand, 2014b). Over the period of 
1996 to 2014, the largest migrant source was from Asia at 31 percent, followed by the United 
Kingdom at 26 percent, as shown in Figure 4 (Statistics New Zealand, 2014b).  Nevertheless, the 
largest immigrant source country in Greater Christchurch in 2013 was from England at 24,750 
people, followed by those from Australia at 7,077 people and the People’s Republic of China at 
6,717 people (Canterbury Earthquake Recovery Authority, 2015).  Overall, the population in 
Greater Christchurch has become more diverse, resulting from a significant increase of migrant 
workers from the Philippines, Great Britain and Ireland.  The growth in migrants from the 
People’s Republic of China, South Africa and India also contributed to the ethnic diversity 
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(Canterbury Earthquake Recovery Authority, 2015). It is anticipated that the top five source 
countries for migrants coming to Canterbury over the next 15 years from 2013 will be the United 
Kingdom, India, China, the Philippines and Australia (Immigration New Zealand, 2014).   
Figure 4 Distribution of permanent and long-term arrivals by region or country of last 
permanent residence, year ended June 1996-2014 
 
         Source: from Statistics New Zealand (2014b) 
2.4.2 Employment 
Employment in Canterbury has risen by about 16 percent from its lowest level in 2012 and this 
is mainly due to the strong demand in the construction industry. About 18 percent of the 
additional workforce in Canterbury within the periods 2010 to 2014 came from immigration 
(Wood, Noy, & Parker, 2016). The current number of workers in Christchurch is 19,000 higher 
than pre-earthquake levels (Canterbury Development Corporation, 2016c). On the other hand, 
work visa arrivals to Canterbury overtook pre-earthquake levels as the rebuild progressed, 
increasing from 1,900 in 2004 to 4,200 in 2014 (Statistics New Zealand, 2014b) . 
According to Statistics New Zealand (2014b), the demand for skilled migrants after the 
Canterbury earthquakes resulted in an increase in migrants arriving from the United Kingdom 
(UK) and the Philippines on work visas. The UK was Canterbury’s largest source of work-visa 
arrivals, increasing from an average of about 600 people a year between 2004 to 2012 to about 
1,000 people a year in 2013 and 2014. The Philippines was the second largest source country of 
migrants on work visas, with a record high of 700 arrivals in 2014, mostly involved in 
construction trades and agricultural jobs. Obtaining a work visa for migrants from the Philippines 
became easier when Immigration New Zealand started recognising their work experiences 
gained in the Philippines. This resulted in a surge of Filipino migrants in 2008 and 2009 (Statistics 
New Zealand, 2014b).  Figure 5 shows the permanent and long-term arrivals to Canterbury on 
work visas by countries from June 2004 to June 2014.  
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Figure 5 Permanent and long-term arrivals to Canterbury on work visas by countries, June 
2004 – June 2014 
 
 
                 Source: from Statistics New Zealand (2014b) 
The most common occupational group for migrants arriving in Canterbury from October 2009 
to June 2014 was ‘bricklayer, carpenter or joiner’ compared to ‘school teachers’ in the rest of 
New Zealand, as seen in Table 1, reflecting the high demand for migrants to assist in the rebuild. 
Before the earthquakes, the main occupations for migrant workers in Canterbury were school 
teachers, hospitality workers and food trade workers (Canterbury Earthquake Recovery 
Authority, 2015). 
Table 1 Top occupational groups for permanent and long-term arrivals in Canterbury, 
October 2009-June 2014  
Source: from Statistics New Zealand (2014b) 
Migrant workers in Canterbury are more qualified than NZ-born workers, similar to the trend in 
the rest of New Zealand (Immigration New Zealand, 2014). This matches the New Zealand 
immigration policy which focuses on selecting higher-skilled migrants (Hodgson & Poot, 2011; 
Maré & Stillman, 2009).  
 
N
u
m
b
er
 
UK 
Philippines 
Australia 
Ireland 
Japan 
  18 
2.4.3  Visa types 
The Canterbury rebuild has attracted both permanent and temporary migration. Immigration 
New Zealand (2014) reported immigration details for the main visa categories for permanent 
and temporary migration. The most common visa under permanent migration is the Skilled 
Migrant Category, which leads to residency, while the most common visa for temporary 
migration is the Essential Skills work visa, not directly leading to residency (New Zealand Now, 
2016).  Essential Skills visas are issued to qualified migrants for a job that no suitable New 
Zealand workers are available to do proven through labour market test (Searle et al., 2015).  
Table 2 shows the top three source countries and occupations approved for each visa category. 
Demands for workers in construction related jobs are high in both categories. The increase in 
Essential Skills temporary migrants due to the rebuild is likely to increase the number of skilled 
permanent migrants in Canterbury as many temporary migrants are likely to transition to 
become resident in New Zealand (Ministry of Business‚ Innovation and Employment, 2013). 
Table 2 Top three source countries and occupations for each visa category in Canterbury; and 
the top two source countries for each occupation, 2009/2010 and 2013/2014 
Visa 
Category 
Top 3 source countries 
Top 3 occupations by industry in each visa 
category & the top 2 source countries in each 
occupation 
2009/2010 2013/2014 2013/2014 
Skilled 
Migrant 
Category 
UK (22%) 
China (15%) 
Philippines (12%) 
UK (22%) 
India (16%) 
Philippines (13%) 
 Design, engineering, science and transport 
professionals (UK, Ireland) 
 Construction trade workers (UK, Ireland) 
 Health professionals (Philippines, UK) 
Essential 
Skills 
Philippines (22%) 
UK (14%) 
Fiji (7%) 
Philippines (30%) 
UK (16%) 
Ireland (8%) 
 Construction trade workers (Philippines, UK) 
 Farmers and farm managers (Philippines, 
India) 
 Carers and aides (Philippines, Fiji) 
Source: Author’s compilation based on tables from Immigration New Zealand (2014, pp. 14,15,18,19)  
2.5 New Zealand Construction Industry Labour Market 
The construction industry contributed about 6.3 percent of New Zealand’s nominal GDP in 2010, 
generating over NZD30 billion in revenue. The industry is the fifth largest in the New Zealand 
economy and employed 193,562 people as at June 2014 (Worksafe New Zealand, 2015). The 
following sections discuss the challenges faced by the construction industry in New Zealand and 
the changes in the labour market of the industry in Greater Christchurch following the 
earthquakes.  
The Resilience Organisation (Chang-Richards, Seville, et al., 2012) reported earthquake effects 
on the New Zealand construction industry labour market. Their report provides a useful broad 
outlook of the industry for this study. According to the report, although significant to New 
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Zealand’s economic growth, the industry was facing recession and was experiencing low 
productivity at the time when the first Canterbury earthquake struck in September 2010, prior 
to the more devastating earthquake in February 2011. The industry is more vulnerable to 
disruptions than other industries due mainly to its susceptibility to economic volatility and the 
profile of the workforce, which is summarised in Table 3.  It has a younger worker profile in 
comparison to most industries and is the 4th lowest paid industry in New Zealand.  It also has 
higher proportions of Māori and Pacific employees, who are characterised as having lower 
education achievement and higher levels of unemployment (PWC, 2011). Overall, slightly more 
than half of the construction workers in New Zealand attain school qualifications and below, 
while the others have some tertiary education (often trade-related) and above (PWC, 2011), as 
seen in Figure 6.   
Table 3 Socio-economic and demographic characteristics of the construction industry  
Characteristics Description 
Wage 4th lowest hourly incomes of all sectors in New Zealand, at $23.60 an hour 
Age 
Prime working age: 4th highest proportion of 15 to 24 year olds; 5th highest 
proportion of 15 to 44 year olds 
Ethnicities High share of Māori (5th highest) and Pasifika (8th highest) employment 
Qualification 
Lowest share of people with Bachelors or above qualifications, sits at mid-field 
with school qualifications and below 
Source: from Chang-Richards, Seville, et al. (2012, p. 2) 
Figure 6 Comparison of education attainment of construction workers with workers in other 
industries in New Zealand 
 
                  Source: from PWC (2011, p. 19) 
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The construction industry is labour-intensive and high-risk, dominated by subcontractors and 
small businesses (Piri, Chang-Richards, & Wilkinson, 2015; Searle et al., 2015; Worksafe New 
Zealand, 2015). In addition, the industry faces problems with skill retention and skill shortages 
(Piri et al., 2015; PWC, 2011).  Among the causes of skill shortages identified from interviews 
with stakeholders include the boom and bust cycle of the industry, poor image of the industry, 
low pay and poor job security (Construction Sector Leaders Group, 2013; Le Masurier & 
Hodgkinson, n.d.). The labour and skill shortages in the industry were made worse after the 
earthquakes, which has resulted in sourcing of workers from overseas and beneficiaries moving 
off benefits (Searle et al., 2015).  
Overall, the New Zealand construction industry is not particularly dependent on migrant workers 
(McLeod & Maré, 2013).  However, the demand for migrant participation is likely to increase 
due to stiff competition for labour and resources between the Greater Christchurch rebuild and 
increasing demand for housing in Auckland and other North-island cities (McDonald, 2016, June 
23; Yuan, Cain, & Spoonley, 2014). The construction industry in Canterbury faces stiff 
competition because companies in Auckland offer higher wages (Construction Sector Leaders 
Group, 2013). The industry is open and supportive to a more diverse workforce (Construction 
Sector Leaders Group, 2013). Migrants are essential to meet the shortage for construction 
occupations nationwide, especially for carpenters and joiners; painting trade workers; 
concreters; plasterers; building and plumbing labourers; plumbers; and project 
engineers/managers (Construction Sector Leaders Group, 2013). 
2.5.1 Greater Christchurch construction industry 
According to the 2013 Census of Population and Dwellings, construction has replaced 
manufacturing as the largest industry in Greater Christchurch.  Adults who worked in the 
construction industry in Greater Christchurch increased by 59.3 percent or 9,594 people from 
2006 to 25,764 people (one in eight adults) in 2013  (Canterbury Earthquake Recovery Authority, 
2014; Statistics New Zealand, 2014a). According to the December 2014 Quarterly Labour Market 
Report, the national unemployment rate was 5.6 percent, but for Canterbury, it was 3.5 percent 
(Ministry of Business‚ Innovation and Employment, 2014).  The low unemployment rate has 
caused a tight labour market situation in Greater Christchurch.   
It is estimated that the Greater Christchurch rebuild requires between 30,000 to 37,000 workers 
in the construction industry (Ministry of Business‚ Innovation and Employment, 2014; Cosgriff & 
McNaughton, 2011 as cited in Newell et al., 2012). The rebuild work is estimated to peak in 
December 2016 and continue to plateau until 2018, but work will continue beyond 2020 
(Canterbury Development Corporation, 2016b; Ministry of Business‚ Innovation and 
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Employment, 2014). However, many organisations face difficulty with immigration issues and 
providing accommodation for their workers.  In addition, the high housing rental rates following 
the earthquakes makes it harder to attract skilled workers from other parts of New Zealand 
(Chang-Richards, Seville, et al., 2012; Construction Sector Leaders Group, 2013).   
To facilitate recruitment for the rebuild, a few measures were undertaken. A Canterbury Skill 
Shortage List, which contains occupations in critical shortage in the Canterbury region, was 
created to meet the demand of the region’s rebuild.  A person who meets the skills required can 
apply for a temporary work visa (Immigration New Zealand, n.d.).  In addition, a Canterbury Skills 
and Employment Hub was established in 2012 to better match the labour requirements for the 
rebuild in Canterbury (Immigration New Zealand, 2014). The Hub assists in locating both locals 
and migrant workers with the skills required (Construction Sector Leaders Group, 2013).  
Construction companies also acknowledged the effectiveness of some Canterbury-specific 
training-related initiatives in mitigating the disaster’s impact on labour market and business 
operations.  These include the He Toki kit e Rika Māori Trades Training Initiative and the Pasifika 
Trades Training Initiative launched in 2011 to increase the participation of Māori and Pacific 
Peoples in trade training and the Christchurch rebuild (Chang-Richards, Wilkinson, Seville, & 
Brunsdon, 2016; The Treasury, 2013). There is also a collaboration between local polytechnics, 
and infrastructure and construction industries to increase the employability of trainees (Chang-
Richards et al., 2016). A guide for the migrant, Working in the New Zealand Construction 
Industry, has been published by Immigration New Zealand in 2013 to smooth the transition of 
migrant workers to the New Zealand construction industry, particularly the Greater Christchurch 
rebuild. Topics include visa application, workplace culture, health and safety, and 
accommodation (Immigration New Zealand, 2013b). In addition, there was also a guide for 
employers hiring migrant workers in the construction industry (Immigration New Zealand, 
2013a). Changes have also been made to the government’s industry training model since 2014 
in response to emerging needs, especially for the Greater Christchurch rebuild. The new ‘New 
Zealand Apprenticeships’ scheme replaced the old ‘Modern Apprenticeships’ programmes to 
encourage more New Zealanders to participate in vocational careers through among others, 
increased funding for apprenticeships and removed the ceiling limit for participants’ age (Chang-
Richards et al., 2016).   
To mitigate the risk of exploitation of lower-skilled workers, the Government has relaxed some 
immigration rules to attract more rebuild migrants and allow for them to stay longer and switch 
between employers easier (Immigration New Zealand, 2015, June 26; Woodhouse, 2015, May 
12). This is because having their visas tied to a specific job has put migrants in a disadvantaged 
position (Searle et al., 2015).  The changes include (Woodhouse, 2015, May 12, para 6): 
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 Extend the maximum duration of Essential Skills visas for lower-skilled occupations from 
one year to three years for applications received between July 2015 and December 
2016; 
 Allow holders of Essential Skills visas (issued from 1 July 2015) working in Canterbury to 
change employers (within the same occupation) without having to go through the 
process of applying for a Variation of Conditions on their visa; and 
 Introduce an accreditation scheme for labour hire companies that recruit and employ 
migrant workers on Essential Skills visas for work in the construction industry in 
Canterbury. 
2.5.2 Overview of migrant workers in the Greater Christchurch construction 
industry 
Despite the strong demand for construction workers in Greater Christchurch, priority for new 
employment is given to New Zealand-born workers, to gain longer-term employment 
(Construction Sector Leaders Group, 2013; Piri et al., 2015).  In 2013, the majority of the 
construction workers in Greater Christchurch were born in New Zealand (81.1 percent), followed 
by those born in the United Kingdom and Ireland (9.4 percent), and Asia (2.4 percent) (Statistics 
New Zealand, 2014a, p. 26). This matches the national distribution where construction industry 
is not overly reliant on migrant workers (McLeod & Maré, 2013). However, the majority of the 
subjects in a study, which included government agencies, businesses and other organisations, 
viewed that the construction industry in Canterbury was very dependent on temporary migrant 
workers (Searle et al., 2015, p. 40). The inflow of immigrants has changed the ethnic composition 
and occupations of migrants in Greater Christchurch (Canterbury Earthquake Recovery 
Authority, 2015). The review in this section on the migrant workers in the Greater Christchurch 
construction industry is based mainly on a report produced in 2015 by the Ministry of Business, 
Employment and Innovation (MBIE). This report gives a comprehensive analysis of the profiles 
of temporary migrant construction workers in Canterbury, using administrative data between 
2008 and 2014 from StasNZ’s IDI and Immigration New Zealand’s Application Management 
System (Searle et al., 2015). 
Source country 
According to the MBIE report, migrant construction workers in Canterbury were sourced from a 
narrower range of countries compared to migrant construction workers in the other parts of 
New Zealand. The largest source country was the United Kingdom (24.6 percent) and together 
with Ireland (21.8 percent) and the Philippines (19.8 percent), they made up almost two-thirds 
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of the migrant workers in Canterbury in 2014 (Statistics New Zealand as cited in Searle et al., 
2015, p. 23). Other countries include Brazil, Germany, Fiji, China, India and Tonga. Overall, the 
total number of migrant workers in construction increased considerably after the 2011 
earthquake, as shown in Figure 7.  Despite the graph showing rebuild-related work visas, it can 
be implied that those are construction-related because the main occupations reported for those 
visa holders in December 2015 were construction-related such as carpenters and joiners, trade 
workers and building and plumbing labourers (Ministry of Business‚ Innovation and 
Employment, 2015b).  
Figure 7 Workers arrived on rebuild-related work visa in Canterbury, 2011-2015 
 
                         Source: from Ministry of Business‚ Innovation and Employment (2015b, p. 17) 
In the overall construction industry in New Zealand, the Philippines (22 percent) overtook the 
United Kingdom (20 percent), Ireland (14 percent) and Fiji (13 percent) to become the largest 
source country for temporary migrant workers in 2014 (Searle et al., 2015). However, in the 
Canterbury construction industry, the United Kingdom remained the single largest source 
country of migrant workers, followed by Ireland and the Philippines, as seen in Figure 8.  The 
number of Essential Skills workers for the three countries remained stable before the 
earthquakes but increased considerably since 2011.  
The increase in numbers of Filipino and Irish construction workers have been more prominent 
than British workers. The number of Filipino migrants increased from 12 to 564 people (4,600 
percent) between 2012 and 2014 tax years, while Irish migrants increased from 42 to 621 people 
(1,378 percent) over a longer period between 2011 and 2014 tax years. In addition, more Filipino 
construction workers who hold the Essential Skills visa worked in Canterbury in 2014 compared 
to British and Irish workers with the same visa, although Filipinos made up only a third of all 
Essential Skills construction workers in Canterbury. In 2014, 88 percent of the Filipino 
construction workers with an Essential Skills visa worked in Canterbury compared with 74 
N
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percent from Ireland and 64 percent from the United Kingdom (Searle et al., 2015). Among the 
most preferred countries for international employment indicated by thirteen subcontractors 
involved in the Christchurch rebuild are Ireland, England, Philippines and Australia (Piri et al., 
2015).  
Figure 8 Number of Essential Skills migrant workers in the Canterbury construction industry 
by country of origin, 2008 – 2014 tax years 
 
                          Source: from Statistics New Zealand as cited in Searle et al. (2015, p. 24) 
Occupation 
The top three occupations for the Essential Skills visa holders within the New Zealand 
construction industry have shifted slightly between 2009 and 2014.  ‘Carpenter and joiner’ 
remains the top occupation over these periods (from 20 percent to 25 percent), followed by 
‘truck drivers’ (from 16 percent to 13 percent).  The most significant change over the same 
period is ‘painting trades workers’, where the percentage has increased from only 3 percent in 
2009 to 13 percent in 2014 (Searle et al., 2015).  However, the proportion of ‘carpenters and 
joiners’ and ‘painting trades workers’ in the total Essential Skills migrant construction workers 
in Canterbury was more than twice that in the rest of the country in 2014, as seen in Figure 9.  
‘Carpenters and Joiners’ accounted for 33 percent of the total Essential Skills migrant 
construction workers in Canterbury compared with 13 percent in the rest of the country.  On 
the other hand, while ‘painting trades workers’ made up 20 percent of the same group of 
migrant workers in Canterbury, they accounted for only 4 percent in the rest of the country 
(Searle et al., 2015).  
A survey in 2012 showed that occupations that were in high demand in the Canterbury rebuild 
include general labourers, trade workers (such as painters, drain-layers, joiners and carpenters), 
and professionals (such as project manager, building inspectors and site engineers). In addition, 
there was an increasing demand for workers in the service and administrative occupations which 
support the construction activities (Chang-Richards, Wilkinson, & Seville, 2012).  More recent 
interviews in 2015 with sub-contracting organisations which dominate the construction industry 
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revealed the occupations listed above were still in high demand (Chang-Richards, Wilkinson, 
Seville, & Brunsdon, 2015). 
Figure 9 Top construction occupations for Essential Skills migrants in the Canterbury region 
compared with other places in New Zealand, 2014 tax year 
 
     Source: from MBIE as cited in Searle et al. (2015, p. 27) 
 
Skill level 
In terms of skill level, Essential Skills construction workers in Canterbury were more likely to be 
medium-skilled workers compared with construction workers holding the same visa category in 
the rest of the country (75 percent compared with 49 percent in 2014). Skill levels varied by 
source country too. Filipino Essential Skills migrant construction workers were more likely to be 
medium-skilled than Irish and British workers (85 percent compared with 75 percent and 69 
percent). On the other hand, only one percent of Filipino construction workers in Canterbury 
worked in high-skilled occupations, compared with 12 percent of British and 7 percent of Irish 
workers. More British and Irish Essential Skills construction workers (19 percent) worked in low-
skilled occupations compared to 14 percent of Filipino workers (Searle et al., 2015). The 
Australian and New Zealand Standard Classification of Occupations (ANZSCO) assigns 
occupations with five skill levels. Level one being the highest skilled and level five being the 
lowest (Statistics New Zealand, 2012).  Searle et al. (2015) defined their high-skilled category to 
be those occupations from skill levels 1 and 2; medium-skilled from skill level 3; and low-skilled 
from skill levels 4 and 5.  Table 4 shows the eight major occupational groups in ANZSCO (used in 
this study) and how those occupational groups are translated into the skill categories defined by 
Searle et al. (2015).  
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Table 4 Matching of skill category to the skill levels and the eight major occupational groups 
under ANZSCO 
Skill Level Major Occupational Groups Skill 
Category 
1 1 - Managers and 2 - Professionals 
High-skilled 
2 1 - Managers, 3 – Technicians and Trade Workers, 4 – Community and 
Personal Service Workers, 5 – Clerical and Administrative Workers, and 6 – 
Sales Workers 
3 3 – Technicians and Trade Workers, 4 – Community and Personal Service 
Workers, 5 – Clerical and Administrative Workers, and 6 – Sales Workers   
Medium-
skilled 
4 4 – Community and Personal Service Workers, 5 – Clerical and 
Administrative Workers, 6 – Sales Workers, 7– Machinery Operators and 
Drivers, and 8 – Labourers. Low-skilled 
5 4 – Community and Personal Service Workers, 5 – Clerical and 
Administrative Workers, 6 – Sales Workers, and 8 – Labourers 
Source: Author’s compilation based on classifications of skill category from Searle et al. (2015, p. 25), and 
skill level and major occupational groups from Statistics New Zealand (2012, para "How skill levels are 
determined")  
 
Income  
In terms of income earnings, a large portion of migrant workers in the Canterbury construction 
industry earn relatively high income (quintile 4), and slightly fewer workers earn middle income 
(quintile 3) and very high income (quintile 5), as shown in Table 5.  The ceiling income of the 
lowest 20 percent (quintile 1) of the Essential Skills construction workers increased 15.1 percent 
from $2,324 per month in 2008 to $2,675 per month in 2014. On the other hand, the floor 
income of the highest 20 percent (quintile 5) increased at a much lower rate of 1.8 percent from 
$5,210 to $5,303 during the same period (Searle et al., 2015). Those incomes are in 2014 dollars 
and are adjusted for inflation. 
Table 5 Share of Essential Skills migrant construction workers in each Essential Skills income 
quintile in Canterbury, 2008-2014  
 
              Source: from Statistics New Zealand as cited in Searle et al. (2015, p. 33) 
In terms of income by source country, workers from Ireland and the United Kingdom have higher 
incomes compare to other Essential Skills workers in the New Zealand construction industry. 
Filipino workers also enjoy relatively high income, with concentration mainly in quintiles 3 and 
4.  Although Fijian workers earn less, they have wider income spread (Searle et al., 2015).  In 
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terms of income by skill category, according to the groupings in Table 4, the income of low-
skilled construction workers in New Zealand is slightly higher than that of medium-skilled 
workers in 2014. Almost two-thirds of the low-skilled workers fall into the highest two income 
quintiles, while only slightly more than half of medium-skilled workers fall into those quintiles. 
High-skilled workers earn the highest with almost half of them fall into the highest quintile in 
the same year (Searle et al., 2015). 
2.6 Literature Review Summary 
The literature review consisted of five sections. The first section gave a background on the 
Canterbury earthquakes in 2010 and 2011.  It also highlighted some of the short-term impacts 
of the earthquakes, which were similar to impacts of disasters in the U.S.  
The second section examined the impact of disasters on the socioeconomic outcomes of the 
labour market. The section was divided into the review of international literature and New 
Zealand literature. The international literature focused mainly on reviewing the impact of 
Hurricane Katrina in New Orleans, U.S. in 2005 on the labour market. Overall, the reviews 
showed that disasters brought changes to the demographic profile, employability and education 
level of the labour force. Disasters also have exposed migrants to vulnerable conditions. Despite 
the concentrated and short-term impact of disasters, disasters produce similar effects to long-
term industrial restructuring, with both creating job openings.  Disasters created opportunities 
for migrants to enter an industry due to high labour demand, but migrants of particular ethnic 
groups can be concentrated at the lower wage levels in positions not filled by locals.  Hence, this 
may provide opportunities for the locals to move up the occupation hierarchy. Studies in New 
Zealand showed that population in Christchurch City is likely to rebound and the arrivals of 
construction workers may enhance the population growth. In addition, overall workers in 
Greater Christchurch were more likely to be employed post-earthquakes compared to the 
control groups. One significant difference between Hurricane Katrina and the Canterbury 
earthquakes was that Katrina happened in a previously declining economy, while Greater 
Christchurch is a previously thriving economy.  
The third section showed that the main determining factor of the impacts of immigrants on the 
local labour market is the substitutability of immigrant workers and local workers. Literature in 
New Zealand showed little evidence that immigrants have displaced or suppressed the earnings 
of the New Zealand-born workers. In addition, the institutional structure and immigration policy 
of a country also influenced the impact of migrants on locals. Most international literature 
focuses on large domestic economies with high proportions of illegal and low-skilled migrant 
workers. However, New Zealand differs because of its small open economy and New Zealand 
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prioritises the recruitment of highly-skilled migrants. Hence, this study will contribute to the 
comparison of the findings in New Zealand and other countries. 
The fourth and final sections gave an overview of migration both in Canterbury and in the 
construction industry in Greater Christchurch before and after the earthquakes. Migration in 
Canterbury is influenced mainly by migration in the construction industry in Greater 
Christchurch.  Available reports have produced data which show changes in terms of ethnic 
profile and occupations of migrants in the Greater Christchurch construction industry.  Overall, 
the United Kingdom remained the single largest source country of migrant workers in the 
Canterbury construction industry, followed by Ireland and the Philippines. However, the arrivals 
of Filipino workers have shown the strongest increase. Top occupations in the Canterbury 
construction industry were trade-related.  Nevertheless, there is no scholarly study on the 
impact of the Canterbury earthquakes on changes in locals’ and immigrants’ participation in the 
Greater Christchurch construction industry.  
This leads to the main objective of this study, which is to examine how the Canterbury 
earthquakes have affected the construction industry labour force in Greater Christchurch in 
terms of demographic composition and occupational structure. The subsequent research 
questions are: 
i. Has the probability of locals’ and immigrants’ participation in the construction industry 
changed after the earthquakes? 
ii. How has the participation of locals and immigrants in various occupations in the 
construction industry changed after the earthquakes? 
iii. Are there changes in aggregated education levels among the locals and immigrants in 
the construction industry after the earthquakes? 
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Chapter 3 
Data and Methods 
This study replicates the discrete dependent variable regression method used by Sisk and 
Bankston III (2014) to test whether similar outcomes occurred in the Greater Christchurch 
construction industry context with some variances.  The differences between the two studies 
will be discussed further in the following sections.  
3.1 Data 
This study uses customised data from New Zealand Census of Populations and Dwellings 
conducted in 2006 and 2013 by StatsNZ to analyse demographic and occupational changes in 
the construction industry in Greater Christchurch. The 2006 Census data represents the pre-
Canterbury earthquakes period, while the 2013 Census data represents the post-earthquakes 
period.  The sample is restricted to those employed and who are 15 years old and above at the 
time of Census.  Residual responses (example “not elsewhere included” and “not stated”) were 
removed from the sample. 
Those respondents who reported their usual residency in Christchurch City, Selwyn and 
Waimakariri districts are considered as workers in Greater Christchurch.  Those reported to work 
in the construction industry based on the 2006 Australian and New Zealand Standard Industrial 
Classification are considered construction workers.  The occupational structure is based on the 
hierarchical classification of Eight Major Group levels in the Australian and New Zealand 
Standard Classification of Occupations (ANZSCO), namely Managers, Professionals, Technicians 
and Trade Workers, Community and Personal Service Workers, Clerical and Administrative 
Workers, Sales Workers, Machinery Operators and Drivers, and Labourers (Statistics New 
Zealand, 2013).   
Data obtained from StatsNZ are aggregated based on these variables – ethnic group, birthplace 
and educational qualifications for both pre- and post-earthquake periods4. These variables will 
be used as dichotomous independent variables in this study. The ethnic groups are categorised 
based on StatsNZ Level 1 classification, which include six categories - European, Māori, Pacific 
Peoples, Asian, Middle Eastern/Latin American/African (MELAA) and Other Ethnicity (Statistics 
New Zealand, n.d.-b). These variables are coded 1 if the respondent belongs to the ethnic group, 
and 0 otherwise. Other Ethnicity includes North American Indian, Mauritian, South African 
                                                          
4 Individual data are unable to be obtained from StatsNZ due to confidentiality. 
  30 
Coloured and New Zealander5 amongst others. Ethnic groups are self-perceived and people can 
identify with more than one ethnic group (Statistics New Zealand, n.d.-a). Ethnicity is not race, 
ancestry, nationality or citizenship (Statistics New Zealand, n.d.-b, p. 1).  
The ethnic groups are then further grouped by their birthplace - New Zealand-born (NZ-born) or 
foreign-born. This study assumes all foreign-born respondents are migrants/immigrants, while 
all NZ-born respondents are considered locals.  The International Labour Organization defines a 
“migrant worker” as a person who migrates or who has migrated from one country to another 
with a view to being employed otherwise than on their own account, and includes any person 
regularly admitted as a migrant worker (International Labour Organization, 1978).  NZ-born 
respondents are coded 1; while foreign-born are coded 0. NZ-born European is the reference 
group.  
Highest educational qualifications are broadly categorised as low-education level (Level 2 and 
below) and high-education level (Level 3 and above). Respondents with high education are 
coded 1, while respondents with low education are coded 0 and are used as the reference group.  
Data obtained from StatsNZ for this study categorise educational attainment based on the ten 
levels of qualification in the New Zealand Qualifications Framework  (New Zealand Qualifications 
Authority, n.d.), instead of school year. The categorisation of education level in this study follows 
one of the groupings used by the New Zealand Ministry of Education in categorising school 
leavers’ education attainment (Ministry of Education, 2016). National Certificate of Educational 
Achievement (NCEA) Level 3 is considered the minimum requirement for entry into university 
(Ministry of Education, 2016).  Those people attaining NCEA Level 3 and above, and those who 
hold overseas secondary school qualification are defined as having high education.  While those 
who hold NCEA Level 2 and below, including without qualification are defined to have a lower 
education. 
3.2 Methods 
Analysis in this study is divided into two parts. Firstly, a descriptive overview of the sample, and 
secondly, more detailed analysis using two discrete logistic regression models is undertaken.   
The first part shows changes in demographic characteristics of the construction workers in 
Greater Christchurch for different ethnic groups, birthplace and education levels, before and 
after the earthquakes.  Analysis is done on the changes in participation in the construction 
industry as a whole and also changes in the occupational structure.  Then, the significance of 
                                                          
5 Response of ‘New Zealander’ and ‘Kiwi’ and similar responses are classified separately from New Zealand European 
responses (Statistics New Zealand, n.d.-b, p. 1). 
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differences between variables, including time periods is tested with χ2 tests.  The eight ANZSCO 
occupational classifications are grouped into four main occupational groups due to the small 
number of observations in some groups.  Table 4 is used as a guide for the groupings, namely i) 
Managers & Professionals (from occupational groups 1 & 2); ii) Technicians & Trader Workers 
(group 3); iii) Service, Administrative & Sales Workers (groups 4, 5 & 6); and iv) Operators, 
Drivers & Labourers (groups 7 & 8).   
In the second part of the analysis, two dependent variables are analysed using two logistic 
regression models, similar to the method used by Sisk and Bankston III (2014). NLOGIT software 
is used for the analysis. The first dependent variable indicates whether the respondent is 
employed in the Greater Christchurch construction industry.  The variable is dichotomous and is 
coded 1 if the respondent is working in construction, and 0 otherwise.  The sample includes all 
respondents who were employed in any industry. The second dependent variable applies only 
to those respondents employed in the Greater Christchurch construction industry and indicates 
their occupation. This second variable is different from the variable used by Sisk and Bankston 
III (2014) where occupational-wage structure was measured.  This study analyses only the 
occupational structure, and not wages. A multinomial logistic regression is conducted to predict 
the occupational levels of the construction workers.   
In both models, the ethnic groups are firstly categorised based on their birthplace (NZ-born or 
foreign-born). The interactions between these new categories and year are then included to 
account for effects of time, and hence the earthquakes, across the ethnic/birthplace groups.  
Independent variables in both models are weighted to the sum of workers. It is noted that the 
NZ-born MELAA and foreign-born Māori groups are not included in the regression analyses 
because of the small number of people in the groups, as shown in Table 6.  The equations for 
the binomial and multinomial logistic regression models are adopted from Hegre (2011) as 
below: 
(i) Binomial logistics regression 
𝑙𝑛 (
𝑝
1−𝑝
) = 𝛽0 + 𝛽1 𝑥1 + 𝛽2 𝑥2 + ⋯ + 𝛽𝑘 𝑥𝑘               (1)    
The dependent variable is employment in the Greater Christchurch construction industry.  The 
𝑥s are the independent variables, namely ethnic group; birthplace; year; and education. The 𝛽s 
are the parameters of equations (1) where 𝛽0 is the intercept, and 𝛽𝑘 is the slope coefficient of 
the 𝑥𝑘 variable. 
 
  32 
(ii) Multinomial logistic regression 
 𝑙𝑛 (
𝑃 𝑟(𝑌=𝑀)|𝑥
𝑃𝑟(𝑌=𝑇)|𝑥
) =  𝛽0
𝑀 + 𝛽1
𝑀𝑥1 + 𝛽2
𝑀𝑥2 + ⋯ 𝛽𝑘
𝑀𝑥𝑘       
 𝑙𝑛 (
𝑃 𝑟(𝑌=𝑆)|𝑥
𝑃𝑟(𝑌=𝑇)|𝑥
) =  𝛽0
𝑆 + 𝛽1
𝑆𝑥1 + 𝛽2
𝑆𝑥2 + ⋯ 𝛽𝑘
𝑆𝑥𝑘                        
𝑙𝑛 (
𝑃 𝑟(𝑌=𝐷)|𝑥
𝑃𝑟(𝑌=𝑇)|𝑥
) =  𝛽0
𝐷 + 𝛽1
𝐷𝑥1 + 𝛽2
𝐷𝑥2 + ⋯ 𝛽𝑘
𝐷𝑥𝑘  
𝑙𝑛 (
𝑃 𝑟(𝑌=𝑇)|𝑥
𝑃𝑟(𝑌=𝑇)|𝑥
) = 0      (2) 
The dependent variables are participation in the four newly grouped occupational 
classifications, while the independent variables are the same as those in Equation (1).  The 
Technicians & Trade Workers group is chosen as the reference group because it has the most 
observations, as seen in Table 9.  This selection criteria is based on the criteria used in Hegre 
(2011, p. 3).  The four newly grouped occupational classifications are: 
M = Managers & Professionals; 
T = Technicians & Trade Workers (Reference group);  
S = Service, Administrative & Sales Workers; and 
D = Operators, Drivers & Labourers 
 
The results obtained in this study will be compared to the findings of  Sisk and Bankston III (2014) 
and discussed in the Discussion and Conclusion chapter.    
3.3 Limitations 
All efforts have been taken to employ the best data and methods within the timeframe and 
resources available.  However, there are some limitations to this study. Firstly, the censuses 
provide data on the changes that happened in Greater Christchurch between 2006 and 2013. 
This study examines if the changes in demographic and occupational structure are significant. 
However, the data are not able to show which changes occurred after the 2010 and 2011 
Canterbury earthquakes (Statistics New Zealand, 2014a) and cannot provide definite cause-and-
effect relationships between those changes and the earthquakes (Institute for Work and Health, 
2015). Future studies can be conducted to examine the effect of earthquakes on local and 
migrant labour markets in Greater Christchurch over a period, similar to the study conducted by 
Fabling et al. (2016) which looks at the employability and earnings of the Greater Christchurch 
workers across time periods.   
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Secondly, changes in labour outcomes in the Greater Christchurch construction industry are due 
to multiple factors, some of which are not captured in this study. These variables include age, 
gender, and marital status as used in Sisk and Bankston III (2014), as well as skill level which is 
one of the characteristics that determines the substitutability between locals and migrants 
(Lewis & Peri, 2015).  This information was not available for the current analysis. 
Thirdly, the numbers of the sample are not absolute. This study does not capture construction 
workers who live outside of Greater Christchurch but work in construction in Greater 
Christchurch, because the sample is based on usual residency in Christchurch City, Selwyn 
District and Waimakariri District only, in line with the definition of Greater Christchurch in the 
Greater Christchurch Regeneration Act 2016. Two territorial authorities outside Greater 
Christchurch where workers commonly travel to Christchurch City to work are the Hurunui 
District and the Ashburton District. According to the censuses, workers (all industries) living in 
Hurunui District who travelled to Christchurch City were about 0.3 percent (2006) and 0.4 
percent (2013) of the total workers who reported working in Christchurch City, while workers 
from Ashburton District were about 0.2 percent (2006) and 0.3 percent (2013) (Statistics New 
Zealand, 2015, p. 13)  
The study also assumes all people born overseas are migrants. These include those foreign-born 
respondents who have naturalised and obtained New Zealand citizenship, and those born 
overseas to New Zealand parents, who could be considered locals. In addition, there might be 
double counting in the number of people in more than one ethnic group because the ethnic 
group data from StatsNZ include all people who reported each ethnic group, whether as their 
only ethnic group or as one of several. Where a person stated more than one ethnic group, they 
were counted in each applicable group (Statistics New Zealand, n.d.-a). 
Lastly, this study does not differentiate existing migrants when the earthquakes happened and 
the new migrants who arrived post-earthquakes.  Kugler and Yuksel (2008) have found that 
controlling internal migration by earlier migrants resulted in different impacts on labour 
outcomes.  
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Chapter 4 
Results 
4.1 Descriptive Results 
Table 6 shows the demographic characteristics of the construction workers in Greater 
Christchurch by ethnic group in 2006 and 2013.  Overall, the number of construction workers 
increased by 60.8 percent from 2006 to 2013, contributed to mainly by foreign-born workers 
with a marked increase of 121.4 percent.  The growth in foreign-born workers was more than 
double the growth in NZ-born workers at 51.7 percent across the same periods. Among the 
ethnic/birthplace groups, foreign-born Asians have the highest percentage increase of workers 
at 347.7 percent, from 132 workers in 2006 to 591 workers in 2013.  In contrast to other ethnic 
groups, which experienced increases in numbers of workers, the number of workers in the Other 
Ethnicity group decreased by about three quarters, both in the NZ-born and the foreign-born 
categories. One possibility for this apparent anomaly is that the number of respondents 
identified as ‘New Zealander’ in the Other Ethnicity group in the 2013 Census has reduced due 
to “an unprecedented increase in the number of people who reported as ‘New Zealander’ 
ethnicity in the ‘Other Ethnicity’ category” in the 2006 Census (Statistics New Zealand, 2009, p. 
1).  The ‘Other Ethnicity’ category comprises of North American Indian, Mauritian, South African 
Coloured and New Zealander amongst others (Statistics New Zealand, n.d.-a). More than 
400,000 identified themselves as ‘New Zealander’ in 2006.  The proportion of ‘New Zealander’ 
increased from 2.5 percent in the 2001 Census to 11.1 percent in 2006. This made ‘New 
Zealander’ the third largest response group after ‘New Zealand European’ and ‘Māori’.  StatsNZ 
recommended that a review should be conducted after the 2006 Census to reassess the effect 
of this increase, but the review has not been undertaken (Statistics New Zealand, 2009). The 
reduction of construction workers from foreign-born ‘Other ethnicity’ may reflect the trend for 
construction workers across New Zealand where construction workers from ‘Other’ source 
countries has reduced from 19 percent in 2009 to 8 percent in 2014, while the percentages of 
construction workers from most source countries have increased during the same periods 
(Searle et al., 2015).  
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Table 6 Demographics of construction workers in Greater Christchurch by ethnic group and birthplace in NZ Census 2006 and NZ Census 2013 
Variable 
TOTAL NZ-Born Foreign-Born 
2006 
(persons) 
2013 
(persons) 
% change  
(2006-2013) 
2006 
(persons) 
2013 
(persons) 
% change  
(2006-2013) 
2006 
(persons) 
2013 
(persons) 
% change  
(2006-2013) 
TOTAL WORKERS 
         
15,990  
         
25,704                   60.8  
         
13,917  
         
21,114                   51.7  
           
2,073  
           
4,590                 121.4  
Total European 
         
12,021  
         
21,477                   78.7  
         
10,284  
         
17,895                   74.0  
           
1,737  
           
3,582                 106.2  
Total Māori 
           
1,122  
           
2,256                 101.1  
           
1,110  
           
2,217                   99.7  
                 
12  
                 
39                 225.0  
Total Asian 
               
186  
               
672                 261.3  
                 
54  
                 
81                   50.0  
               
132  
               
591                 347.7  
Total MELAA 
                 
57  
               
195                 242.1  
                    
9  
                 
18                 100.0  
                 
48  
               
177                 268.8  
Total Pacific Peoples 
               
198  
               
522                 163.6  
               
144  
               
345                 139.6  
                 
54  
               
177                 227.8  
Total Other Ethnicity1 
           
2,406  
               
582  - 75.8  
           
2,316  
               
558  - 75.9  
                 
90  
                 
24  - 73.3  
 
Note: 
 1 Other Ethnicity includes North American Indian, Mauritian, South African Coloured and New Zealander amongst others (Statistics New Zealand, n.d.-a) 
 NZ-born = New Zealand-born, MELAA = Middle Eastern/Latin American/African 
 Ethnic group includes all people who stated each ethnic group, whether as their only ethnic group or as one of several. Where a person reported more than one ethnic 
group, they were counted in each applicable group. So people may be counted in more than one group (Statistics New Zealand, n.d.-a). 
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The changes in proportions of each ethnic group by birthplace to the total construction workers 
in Greater Christchurch between 2006 and 2013 are examined in Table 7.  NZ-born Europeans 
dominated the total construction labour market and the proportion of this group to the total 
workforce in the construction industry has also increased by 6 percent between the periods. 
There was also a noticeable increase in the proportions of NZ-born Māori and foreign-born 
European. While the proportions of most ethnic/birthplace groups have remained stable, NZ-
born Other Ethnicity group has experienced a substantial drop in proportion by 12 percent. This 
can be explained by the possibility discussed previously that the number of respondents 
identified as ‘New Zealander’ in the NZ-born Other Ethnicity group has reduced in 2013 from 
2006. 
Table 7 Number and proportion of workers in the Greater Christchurch construction industry 
by ethnic group and birthplace, 2006 and 2013 
Variable 
Employment 
Proportion of construction 
workers in this category 
2006 
(persons) 
2013 
(persons) 2006 2013 
TOTAL WORKERS              15,990               25,704    
NZB European 10,284  17,895  0.64 0.70 
NZB Māori 1,110  2,217  0.07 0.09 
NZB Asian 54  81  0.00 0.00 
NZB MELAA 9  18  0.00 0.00 
NZB Pacific 144  345  0.01 0.01 
NZB Other Ethnicity 2,316  558  0.14 0.02 
FB European 1,737  3,582  0.11 0.14 
FB Māori 12  39  0.00 0.00 
FB Asian 132  591  0.01 0.02 
FB MELAA 48  177  0.00 0.01 
FB Pacific Peoples 54  177  0.00 0.01 
FB Other Ethnicity 90  24  0.01 0.00 
Notes:   NZB=NZ-born, FB=Foreign-born, MELAA = Middle Eastern/Latin American/African 
Table 8 shows the highest education qualification attainment by ethnic groups and birthplace 
for the construction workers in Greater Christchurch pre- and post-earthquakes.  Overall, the 
construction workers in Greater Christchurch were higher educated post-earthquakes with the 
proportion of high-educated workers increased from 51.2 percent in 2006 to 55.4 percent in 
2013. The ratios of high-educated workers to low-educated workers remained stable across the 
two periods. The proportions of high-educated workers to low-educated workers were higher 
among the foreign-born workers compared with NZ-born workers, both before and after the 
earthquakes. Māori and Pacific Peoples were the only ethnic groups that had higher percentages 
of workers with low education than with high education. More details on the changes in the 
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demographics of construction workers in Greater Christchurch in 2006 and 2013 by ethnic 
groups, highest education qualification attained and birthplace are presented in Appendix A.   
Table 8 Highest education qualification of construction workers in Greater Christchurch by 
ethnic group and birthplace, 2006 and 2013 
   Percentage by birthplace and ethnic groups  
Ethnic Group 
Education 
Qualification 
Total NZ-Born Foreign-Born 
2006 2013 2006 2013 2006 2013 
Total Workers 
Low 48.8 44.6 52.4 49.8 24.5 20.3 
High1 51.2 55.4 47.6 50.2 75.5 79.7 
Number of observations 15,990 25,704 13,917 21,114 2,073 4,590 
European 
Low 48.6 43.6 52.8 48.4 24.0 19.8 
High 51.4 56.4 47.2 51.6 76.0 80.2 
Number of observations 12,021 21,477 10,284 17,895 1,737 3,582 
Maori 
Low 65.2 61.3 65.7 61.3 25.0 61.5 
High 34.8 38.7 34.3 38.7 75.0 38.5 
Number of observations 1,122 2,256 1,110 2,217 12 39 
Asian 
Low 27.4 17.4 50.0 40.7 18.2 14.2 
High 72.6 82.6 50.0 59.3 81.8 85.8 
Number of observations 186 672 54 81 132 591 
MELAA 
Low 15.8 12.3 66.7 16.7 12.5 11.9 
High 84.2 87.7 33.3 83.3 87.5 88.1 
Number of observations 57 195 9 18 48 177 
Pacific Peoples 
Low 62.1 58.6 64.6 63.5 55.6 49.2 
High 37.9 41.4 35.4 36.5 44.4 50.8 
Number of observations 198 522 144 345 54 177 
Other Ethnicity 
Low 43.1 43.8 43.7 45.2 30.0 12.5 
High 56.9 56.2 56.3 54.8 70.0 87.5 
Number of observations 2,406 582 2,316 558 90 24 
Notes: NZB=New Zealand-born, MELAA=Middle Eastern/Latin American/African  
             1High education includes overseas secondary school qualification. 
             
Tables 9 and 10 show the changes in the occupational structure of NZ-born and foreign-born 
workers respectively in the Greater Christchurch construction industry for each ethnic group 
before and after the earthquakes.  The top three rows in Table 9 represent the changes in the 
numbers and percentages of total workers in the construction industry. Overall, similar to the 
industry as a whole, NZ-born workers dominated all the occupational levels, with the Europeans 
being the largest group. The NZ-born Europeans accounted for more than 65 percent of the total 
workers in each occupational level.  The job growth for foreign-born workers was more than 
double the growth for NZ-born workers in all occupational levels except for the Service, 
Administrative & Sales Workers group. The substantial increase in the other three occupational 
groups is consistent with reports that general labourers, trade workers and professionals were 
consistently in high demand in the Canterbury rebuild activities (Chang-Richards, Wilkinson, et 
al., 2012; Chang-Richards et al., 2015).  The increase in Service, Administrative & Sales workers 
is also consistent with reports that increases in construction workers create additional demand 
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for supporting occupations such as administration, accounting and services (Chang-Richards, 
Wilkinson, et al., 2012; Construction Sector Leaders Group, 2013).   
The largest occupational group of Greater Christchurch construction workers was the 
Technicians and Trades Workers group, both before and after the earthquakes. This matches 
the findings of Searle et al. (2015) that temporary migrant workers at skill level 3 dominated the 
industry.  Searle et al. (2015) used administrative data to examine the characteristics of 
temporary migrants in the Canterbury construction industry.  Workers from skill level 3 are 
usually drawn from occupational groups that make up the Technician & Trade Workers and the 
Service, Administrative & Sales Workers (Statistics New Zealand, 2012). 
However, the biggest increase of overall job growth was in the lower occupational level, the 
Operators, Drivers & Labourers at 89.8 percent, mainly contributed to by the increase in foreign-
born workers (222.4 percent), which was dominated by the Europeans.  On the other end of the 
occupational level spectrum, the Managers & Professionals group also experienced a relatively 
high increase in number of workers at about 70 percent.  In this top occupational group, the 
increase in workers was more spread out among the NZ-born and the foreign-born ethnic 
groups, with foreign-born Asians experiencing the biggest increase at 242.9 percent. This shows 
that both the highest and lowest occupational levels experienced job growth post-earthquakes. 
Overall, job growth for the NZ-born workers was mainly focused on the low and high ends of the 
occupational structure. NZ-born Māori and NZ-born Pacific Peoples were the main beneficiaries 
of job growth across the two periods. As for the foreign-born workers, there were higher 
numbers of Europeans in each occupational level.  However, the percentage of foreign-born 
Asian workers experienced the highest level of increase across the occupational groups and time 
periods, particularly in the Technician & Trades Workers group, with a substantial 506.3 percent 
increase from 48 people in 2006 to 291 people in 2013.   
χ2 tests were undertaken to determine if the changes in composition of the construction industry 
in Greater Christchurch before and after the earthquakes are significant. Table 11 shows that 
there are significant differences for all the tested variables across the two periods. For example, 
changes in the number of construction workers among the five ethnic groups (Ethnicity by year) 
has a χ2 score of 2,534.5, which is significant at better than 0.1 percent. Changes in numbers of 
NZ-born workers and foreign-born workers (Birthplace by year) between the same periods are 
also significant at the 0.1 percent level, with a χ2 score of 175.76.  Two-way χ2 tests do not 
account for interactions between variables, hence further analyses using logistic regression 
models are conducted in the next section to measure the effects of multiple variables.   
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Table 9 Percentage change in occupational levels of total and NZ-born workers in the Greater Christchurch construction industry, 2006 and 2013 
 
Managers & 
Professionals 
Technicians & Trades 
Workers 
Service, Administrative & 
Sales Workers 
Operators, Drivers & 
Labourers 
Total 
TOTAL WORKERS      
2006 4,368  6,843  1,956  2,823  15,990  
2013 7,392  10,047  2,907  5,358  25,704  
% Change 69.2 46.8 48.6 89.8 60.8 
Total NZB      
2006 3,813  5,826  1,683 2,595 13,917 
2013 6,087 7,977  2,427  4,623 21,114  
% Change 59.6  36.9   44.2  78.2  51.7  
NZB European      
2006 2,871  4,299  1,263  1,851  10,284  
2013 5,382  6,660  2,211  3,642  17,895  
% Change 87.5   54.9  75.1 96.8 74.0 
NZB Māori      
2006 189  510  84  327  1,110  
2013 444  909  141  723  2,217  
% Change 134.9  78.2  67.9 121.1 99.7 
NZB Asians      
2006 12  27  0    15  54  
2013 21  36  3  21  81  
% Change 75.0  33.3   N/A  40.0 50.0 
NZB MELAA      
2006 6  3  0    0    9  
2013 3  9  6  0    18  
% Change -50.0 200.0   N/A  N/A  100.0 
NZB Pacific Peoples      
2006 24  66  12  42  144  
2013 66  141  18  120  345  
% Change  175.0  113.6   50.0  185.7 139.6 
NZB Other Ethnicity      
2006 711  921  324  360  2,316  
2013 171  222  48  117  558  
% Change -75.9 -75.9 -85.2 -67.5 -75.9 
Notes: NZB = New Zealand-born , MELAA = Middle Eastern/Latin American/African 
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Table 10 Percentage change in occupational levels of foreign-born workers in the Greater Christchurch construction industry, 2006 and 2013 
 
Managers & 
Professionals 
Technicians & Trades 
Workers 
Service, Administrative & 
Sales Workers 
Operators, Drivers & 
Labourers 
Total 
Total FB      
2006 555 1,017 273 228 2,073 
2013 1,305 2,070 480 735 4,590 
% Change 135.1 103.5 75.8 222.4 121.4 
FB European      
2006 459 870 234 174 1,737 
2013 1,083 1,584 402 513 3,582 
% Change 135.9 82.1 71.8 194.8 106.2 
FB Māori      
2006 0 9 0 3 12 
2013 9 15 3 12 39 
% Change N/A 66.7 N/A 300.0 225.0 
FB Asian      
2006 42 48 24 18 132 
2013 144 291 54 102 591 
% Change 242.9 506.3 125.0 466.7 347.7 
FB MELAA      
2006 18 24 0 6 48 
2013 33 105 12 27 177 
% Change 83.3 337.5 N/A 350.0 268.8 
FB Pacific Peoples      
2006 9 30 0 15 54 
2013 27 66 9 75 177 
% Change 200.0 120.0 N/A 400.0 227.8 
FB Other Ethnicity      
2006 27 36 15 12 90 
2013 9 9 0 6 24 
% Change -66.7 -75.0 -100.0 -50.0 -73.3 
Notes: FB = Foreign-born, MELAA = Middle Eastern/Latin American/African
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Table 11  χ2 tests of demographic changes in the construction industry in Greater Christchurch  
Test χ2   Degrees of Freedom Probability 
Industry by year 2,098.0 1 <0.001 
Occupation by year 147.0 7 <0.001 
Education by year 68.8 1 <0.001 
Ethnicity by year 2,534.5 5 <0.001 
Birthplace by year 175.76 1 <0.001 
4.2 Logistic Regression Results 
4.2.1 Employment in the Greater Christchurch construction industry 
Table 12 shows the results of the binomial logistic regressions to predict the employment of each 
ethnic group in the Greater Christchurch construction industry. The NZ-born MELAA and foreign-
born Māori groups are not included in the regression analyses because of the small number of 
people in these groups (as shown in Table 6).  NZ-born European, year 2006 and low education 
are used as reference groups. Similar to the analysis by Sisk and Bankston III (2014), two binomial 
regression models are run. Model 1 looks at the impact without accounting for the ethnicity, 
birthplace and year interaction, while Model 2 includes that interaction. The models are expected 
to have low R2 because there are many other factors that affect employability in the construction 
industry but are not included in the models such as gender, age and marital status, as discussed 
in Section 3.3 on limitations of this study. Overall, workers were more likely to be employed in the 
Greater Christchurch construction industry than in another industry after the earthquakes in both 
models. The probability of higher-educated workers being employed in the industry is lower than 
workers with lower education, and this effect is significantly stronger post-earthquakes. 
In Model 1 before the earthquakes, the NZ-born ethnic groups that were significantly more likely 
to be employed in the Greater Christchurch construction industry than Europeans were Māori and 
Pacific Peoples, while NZ-born Asians had significantly lower probability.  As for the foreign-born 
workers, the Asians, Pacific Peoples and Other Ethnicity were significantly less likely to be 
employed in the industry than the NZ-born Europeans. 
The results changed after taking into account the interaction between ethnic group and year in 
Model 2.  Before the earthquakes, NZ-born Māori had higher probability to be employed in the 
construction industry relative to NZ-born Europeans, while the probabilities were lower for NZ-
born Asians and all foreign-born workers. After the earthquakes, the probabilities of employment 
in the construction industry, relative to NZ-born Europeans, increased significantly for the 
following groups: NZ-born Māori, NZ-born Pacific Peoples, NZ-born Other Ethnicity, foreign-born 
Europeans, foreign-born Asians, foreign-born MELAA and foreign-born Pacific Peoples. 
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Table 12 Results of binomial logistic regression models predicting employment in the Greater 
Christchurch construction industry 
Variable Model 1 Model 2 
  Coef. SE Coef. SE 
Year     
2006 (Ref.) - - - - 
2013 0.543*** 0.016 0.494*** 0.017 
     
Ethnic Group     
NZB European (Ref.) - - - - 
NZB Māori 0.319*** 0.020 0.200*** 0.033 
NZB Asian -0.587*** 0.089 -0.411*** 0.140 
NZB Pacific Peoples 0.260*** 0.049 0.078 0.088 
NZB Other Ethnicity 0.0212 0.021 -0.030 0.024 
FB European -0.009 0.016 -0.125*** 0.027 
FB Asian -1.143*** 0.039 -1.718*** 0.089 
FB MMEA -0.013 0.071 -0.437*** 0.149 
FB Pacific Peoples -0.404*** 0.069 -0.923*** 0.139 
FB Other Ethnicity -0.218** 0.097 -0.268** 0.109 
     
Year*Ethnic Group     
NZB European*2013 (Ref.) - - - - 
NZB Māori*2013 - - 0.187*** 0.041 
NZB Asian*2013 - - -0.268 0.182 
NZB Pacific Peoples*2013 - - 0.275*** 0.106 
NZB Other Ethnicity*2013 - - 0.122** 0.052 
FB European*2013 - - 0.182*** 0.034 
FB Asian*2013 - - 0.775*** 0.098 
FB MELAA*2013 - - 0.591*** 0.169 
FB Pacific Peoples*2013 - - 0.758*** 0.160 
FB Other Ethnicity*2013 - - 0.096 0.241 
     
Education Level     
Low Education (Ref.) - - - - 
High Education -0.143*** 0.017 -0.124*** 0.017 
High Education*2013 -0.072*** 0.021 -0.103*** 0.022 
     
Constant -2.392*** 0.126 -2.361*** 0.013 
N 422,736  422,736  
Pseudo R2 0.016  0.017  
Log likelihood - 133,965.19            - 133,891.13   
χ 2  4,362.27***  4,510.41***  
Notes: ***, ** ==> Significance at 1%, 5% level 
 MELAA = Middle Eastern/Latin American/African, NZB=New Zealand-born, FB=Foreign-born, 
Coef.=Coefficient, SE=Standard Error 
 Reference groups for models: 2006, NZB Europeans and low education 
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4.2.2 Occupational levels in the Greater Christchurch construction industry 
Table 13 shows the results for the likelihood of ethnic group by birthplace to be employed at the 
various occupational levels in the Greater Christchurch construction industry using a multinomial 
logistic regression model. The results shown include the interaction between ethnicity, birthplace, 
and year.  Variables with few observations and very high standard errors are excluded from the 
model (represented by blank cells). For similar reasons to those discussed for the binary logistic 
regression model, this model is also expected to have a low R2. Technicians & Trades Workers, NZ-
born European, year 2006 and low education are chosen as the reference groups.    
Prior to the earthquakes, higher-educated workers were less likely to be employed in the Service, 
Administrative & Sales and Operators, Drivers & Labourers groups, and were more likely to be 
employed in the Managers & Professionals group. Post-earthquakes, the likelihood of 
employment for higher-educated workers increased at all occupational levels.  In terms of ethnic 
group effects for the NZ-born workers before the earthquakes, Māori and Pacific Peoples were 
significantly less likely to be employed in the Service, Administrative & Sales Workers and 
Managers & Professionals groups, but Māori were more likely to be employed in the lowest 
occupational level, compared to NZ-born Europeans. The only significant result for NZ-born 
Asians, on the other hand, was increased likelihood of being employed in the lowest occupational 
level pre-earthquake. NZ-born Other Ethnicity was the only ethnic group to have higher pre-
earthquake likelihood to be employed in the Service, Administrative & Sales Workers and 
Managers & Professionals groups.  This could be the effect of the high record of self-identified 
“New Zealander” in the NZ-born Other Ethnicity group in 2006.   
For the foreign-born workers before the earthquakes, Europeans were less likely to be employed 
in both the highest and lowest occupational levels. Asians were more likely to be working in the 
Service, Administrative & Sales Workers group.  The Pacific Peoples were more likely to be in the 
lowest occupational level but less likely to be in the other occupational levels.  Overall, the lowest 
occupational level provided better likelihood for other ethnic groups to participate in the 
construction industry before the earthquakes, relative to NZ-born Europeans.   
The earthquakes have increased the likelihood of the overall participation in the Operators, 
Drivers & Labourers group. This is consistent with the results in Table 9 where this occupational 
group experienced the highest level of changes between pre-and post-earthquakes, requiring 
most workers, relative to the reference group (Technicians and Trade Workers).  The earthquakes 
did not result in many significant changes to the likelihoods of NZ-born workers’ participation in 
the occupational structure, except for reducing the likelihood of the Other Ethnicity group to work 
in the Service, Administrative & Sales Workers group compared with the NZ-born Europeans. 
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Similar to that explained in the descriptive results in Section 4.1, the reduction could be due to 
the reduction in number of people self-identified as ‘New Zealander’ in 2013.  
However, the earthquakes caused some significant changes among the foreign-born workers.  The 
likelihood of foreign-born European and Asian workers being employed in the Service, 
Administrative & Sales Workers group reduced significantly compared to pre-earthquakes. On the 
other hand, Asians and MMEAs experienced lower probabilities in participating in the highest 
occupational level post-earthquakes.   
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Table 13 Results of multinomial logistic regression model predicting employment by 
occupational level in the Greater Christchurch construction industry  
Variable 
Managers & 
Professionals 
Service, Administrative 
& Sales Workers 
Operators, Drivers 
& Labourers 
 Coef. SE Coef. SE Coef. SE 
Year       
2006 (Ref.) - - - - - - 
2013 0.036 0.043 0.013 0.051 0.184*** 0.041 
       
Ethnic Group       
NZB European (Ref.) - - - - - - 
NZB Māori -0.563*** 0.089 -0.628*** 0.122 0.284*** 0.783 
NZB Asian -0.170 0.348   0.585* 0.333 
NZB Pacific Peoples -0.585** 0.240 -0.521* 0.316 0.290 0.205 
NZB Other Ethnicity 0.1304** 0.056 0.248*** 0.073 0.023 0.067 
FB European -0.286*** 0.063 0.097 0.082 -0.378*** 0.090 
FB Māori     0.840 0.692 
FB Asian 0.208 0.213 0.762*** 0.254 0.368 0.284 
FB MELAA 0.251 0.313   0.248 0.465 
FB Pacific Peoples -0.737*** 0.197 -1.206*** 0.349 0.646*** 0.152 
FB Other Ethnicity 0.010 0.251 0.256 0.301 -0.014 0.338 
       
Year*Ethnic Group       
NZB European (Ref.) - - - - - - 
NZB Māori*2013 0.109 0.108 -0.154 0.154 -0.002 0.096 
NZB Asian*2013 0.003 0.442 -0.461 0.404 -0.220 0.433 
NZB Pacific Peoples*2013 0.100 0.283   0.043 0.242 
NZB Other Ethnicity*2013 -0.188 0.118 -0.655*** 0.177 -0.025 0.137 
FB European*2013 0.010 0.077 -0.260** 0.103 0.174 0.107 
FB Māori*2013     -0.405 0.779 
FB Asian*2013 -0.830*** 0.237 -1.218*** 0.295 -0.409 0.308 
FB MELAA*2013 -1.188*** 0.371   -0.419 0.513 
FB Pacific Peoples*2013       
FB Other Ethnicity*2013 0.382 0.530   0.967 0.627 
       
Education Level       
Low Education (Ref.) - - - - - - 
High Education 0.206*** 0.040 -0.599*** 0.053 -1.312*** 0.051 
High Education*2013 0.242*** 0.052 0.278*** 0.069 0.284*** 0.063 
       
Constant -0.522*** 0.033 -0.966*** 0.039 -0.361*** 0.033 
       
N 41,694       
Pseudo R2 0.033       
Log likelihood -52,143.199       
χ 2  10,587.735***       
Notes: ***, **,* ==> Significance at 1%, 5%, 10% level 
 MELAA = Middle Eastern/Latin American/African, NZB = New Zealand-born, FB = foreign-born, 
Coef.=Coefficient, SE=Standard Error 
 Reference groups for model: 2006, NZB Europeans; low education and Technicians & Trade Workers. 
 Blank cells indicate that variables are excluded from the model due to having small observations and 
very high standard errors. 
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Chapter 5 
Discussion and Conclusion  
5.1 Introduction  
The main objective of this study was to examine how the Canterbury earthquakes have affected 
the participation of locals and migrant workers in the Greater Christchurch construction labour 
market.  This study focused on the changes in demographic composition and occupational 
structure of the labour market.  Various government reports had studied the changes in terms of 
demographic profiles and occupations of migrants in the Canterbury or Greater Christchurch 
construction industry.  This study sought to complement those studies using alternative empirical 
analyses that provide the opportunity to compare construction industry changes in Greater 
Christchurch with those occurring in New Orleans post-hurricane Katrina. The following research 
questions guided the research process in addressing the objective of this study: 
i. Has the probability of locals’ and immigrants’ participation in the construction 
industry changed after the earthquakes? 
ii. How has the participation of locals and immigrants in various occupations in the 
construction industry changed after the earthquakes? 
iii. Are there changes in aggregated education levels among the locals and immigrants in 
the construction industry after the earthquakes? 
This chapter discusses the findings of this study.  The findings will be compared to the existing 
body of literature, particularly to the Sisk and Bankston III (2014) study on impacts of Latino 
immigrant workers on the New Orleans construction labour market.   
Situations in Greater Christchurch and New Orleans are different in two ways. Firstly, Greater 
Christchurch was a thriving economy before the earthquakes, while New Orleans’ economy and 
population were declining before Hurricane Katrina.  Secondly, New Zealand has a small open 
economy and there is a higher proportion of high-skilled migrants.  On the other hand, the U.S. 
has a large domestic economy with a higher proportion of low-skilled and illegal migrants (Maré 
& Stillman, 2009). 
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5.2 Employment in the Greater Christchurch Construction Industry 
The increasing presence of migrant workers in the Greater Christchurch construction industry has 
changed the ethnic composition of the construction workforce. Although European migrant 
workers still dominate the total migrant construction workers in Greater Christchurch, there was 
an increasing presence of other ethnic groups, particularly Asians.  This partly supports the Searle 
et al. (2015) finding that despite Great Britain and Ireland remaining the top source countries of 
origin for Canterbury temporary migrant workers, the increase of Filipino workers in the industry 
post-earthquakes was most pronounced. There was already an increasing trend of permanent and 
long-term migrant workers from the Philippines before the earthquakes, as seen in Figure 5 
(Statistics New Zealand, 2014b). The results from this study echoed the projection that population 
growth in Christchurch City will follow the pre-existing growth path and may be accelerated with 
the immigration of construction workers (Love, 2011).   
The increase in presence of migrants and changes in the ethnic diversity among them in the 
construction industry were similar to the New Zealand dairy industry where there has been an 
increasing reliance on migrants due to structural changes to the industry. The dairy industry 
shifted from smaller-scaled family owned farms to larger-scaled farms which were dependent on 
seasonal workers (Callister & Tipples, 2010).  In addition, there were also changes in the countries 
of origin of migrants in the dairy industry. Country of origin for the dominant migrant group in the 
dairy industry shifted from the traditional source of Great Britain in 2003/2004 to the Philippines 
in 2008/2009, with an increasing trend in the number of migrants from South America (Callister 
& Tipples, 2010; Christie, 2012).  Changes in the countries of origin or ethnicity of migrant workers 
also happened in the state of Louisiana, U.S. where there was an increasing presence of Latino 
immigrants in the state; dominated by European migrants since the 1990s, due to strong labour 
demand in shipbuilding and fabrication yards (Donato et al., 2007).  The results in the Greater 
Christchurch construction industry were consistent with the findings of Fussell (2009b) and Sisk 
and Bankston III (2014) that despite the unique occurrence of disasters, they created similar 
effects to non-disaster related industrial restructuring where both created gaps for migrants to 
enter the job markets. The changes in the countries of origin for migrants post-earthquakes were 
also similar to the industrial restructuring. 
Despite the increased presence of migrant workers, the proportion of NZ-born Europeans and 
Māori in the construction workforce in Greater Christchurch increased after the earthquakes, 
while the proportions of other local ethnic groups (except NZ-born Other Ethnicity) remained 
similar, as seen in Table 7. This suggested that the influx of migrant workers did not reduce the 
presence of local workers after the earthquakes. There was a reduction in the proportion of NZ-
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born Other Ethnicity construction workers, but this could be due to the reduction in numbers of 
self-identified ‘New Zealander’ in the 2013 Census, as previously explained.   
The influx of migrant workers did not displace the locals in the construction industry in either 
Greater Christchurch or New Orleans post-disaster.  However, while the presence of local workers 
in the New Orleans construction industry remained relatively stable (Sisk & Bankston III, 2014), 
the number of local workers in the Greater Christchurch construction industry increased, 
especially for the Europeans. The increased proportions of local workers also show that despite 
the increasing presence of migrants, the construction industry was not particularly reliant on 
migrant workers (McLeod & Maré, 2013).  Strategies to give priority to New Zealanders in the 
hiring process for the rebuild (Construction Sector Leaders Group, 2013; Piri et al., 2015) might 
also have cushioned the impact of migrants’ presence on the local construction industry labour 
market. 
Findings from the binomial logistic regression model show that the earthquakes increased the 
likelihood of both locals and immigrants being employed in the Greater Christchurch construction 
industry. This included the NZ-born Other Ethnicity group for which, despite experiencing a 
reduction in total number of workers post-earthquakes, the likelihood of them being employed in 
construction increased. This echoed the findings from Fabling et al. (2016) that the overall 
likelihood of employment of Greater Christchurch workers in all industries increased post-
earthquake compared to the control subjects in Auckland and Hamilton City.  Construction 
companies have recognised that some Canterbury-specific training initiatives to increase the 
participation of NZ-born Māori and Pacific Peoples in the rebuild have been effective (Chang-
Richards et al., 2016; Construction Sector Leaders Group, 2013; The Treasury, 2013).  These 
initiatives could have resulted in the increased likelihoods of the two ethnic groups being 
employed in the construction industry. However, further study is needed to confirm the 
effectiveness of those programmes.  
Similar to New Orleans, where the overall likelihood of locals working in the construction industry 
post-Katrina improved (Sisk & Bankston III, 2014), the likelihood of employment of the locals in 
the Greater Christchurch construction industry increased despite the surge of foreign workers 
post-earthquakes. This is consistent with the findings from other labour market studies in New 
Zealand that migrant workers do not negatively affect employment of NZ-born workers, but 
attracting skilled migrant workers helps to address labour shortages in the local industries (Maré 
& Stillman, 2009; Ministry of Business‚ Innovation and Employment, 2015a).  
Although this study did not analyse the impact of different economic situations in Greater 
Christchurch and New Orleans on the likelihood of employment, the findings from Belasen and 
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Polachek (2008) and Fabling et al. (2016) inferred that in both cases, workers’ employment 
opportunities increased regardless of the pre-disaster economic vitality of the cities. This is due 
to increases in demand for workers in certain industries but a shortage of labour supply, following 
population loss post-disaster. In addition, Vigdor (2008) found that cities which had robust 
economies pre-disaster will recover from temporary population loss after a disaster better than 
cities with declining economies. Thus, Greater Christchurch, which had a thriving economy before 
the earthquakes, could attract local workers to the city faster than New Orleans.  Love (2011) 
projected that population loss will return quickly to Christchurch City if the reconstruction and 
recovery processes are effective. 
Also different from the post-hurricane construction industry in New Orleans, which saw the 
dominance of only one migrant group, the Latino workers, the ethnic groups of the migrant 
workers in Greater Christchurch were more diverse, with Europeans and Asians making up the 
largest migrant groups. This matches the analyses from several government reports that identified 
the United Kingdom, Ireland and the Philippines as the largest source countries (Canterbury 
Earthquake Recovery Authority, 2015; Immigration New Zealand, 2014; Searle et al., 2015; 
Statistics New Zealand, 2014b). The results are also consistent with the findings that the New 
Zealand construction industry is open and supportive to diverse workforce (Construction Sector 
Leaders Group, 2013), and subcontractors’ most preferred sources of migrant workers were from 
Ireland, England, Philippines and Australia (Piri et al., 2015).   
5.3 Occupational Participation in the Greater Christchurch Construction 
Industry 
From the changes in numbers of workers in each occupational group in Tables 9 and 10, it is seen 
that the rebuild has provided opportunities for migrant workers to enter the construction industry 
in Greater Christchurch, particularly at the bottom occupational level and for Europeans. While 
the rebuild in New Orleans created jobs heavily concentrated at the bottom end of the wage-
structure (Sisk & Bankston III, 2014), the rebuild in Greater Christchurch provided more balanced 
job growth across the occupational levels in the construction industry. Although the lowest 
occupational level (Operators, Drivers & Labourers) experienced the strongest growth, other 
occupational levels also experienced relatively high growth, especially Managers & Professionals, 
and Technicians & Trade Workers. For example, NZ-born Māori experienced strong growth in both 
Managers & Professionals and Operators, Drivers & Labourers, while the percentage of foreign-
born Asians increased substantially in Technicians & Trades Workers and Operators, Drivers & 
Labourers.   
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As the lowest occupational-wage structure in the New Orleans construction industry was 
disproportionately filled and dominated by the Latinos post-hurricane (Sisk & Bankston III, 2014), 
the lowest occupational level in Greater Christchurch was still dominated by local Europeans post-
earthquakes, despite a higher percentage increase in migrant construction workers.  In fact, NZ-
born workers still dominated all occupational levels.  Although Sisk and Bankston III (2014) used 
different variables (occupational-wage structure) compared to this study (occupational structure), 
the objectives of both studies are the same - to determine the changes of local and migrant 
workers in their participation in different structures (wage/occupational) within the construction 
industry post-disasters.     
The results show that the reliance of the Greater Christchurch construction industry on migrant 
workers was more spread out across the occupational levels than in New Orleans. The differences 
in roles of migrants and NZ-born workers were less distinct in the Greater Christchurch 
construction industry. Overall, the number of Greater Christchurch migrant workers who 
participated in the higher occupational levels were higher than those who participated in the 
lower levels. This differs from the situation in New Orleans, where migrant workers were 
concentrated in the lowest occupational-wage structure post-hurricane. The concentration of 
migrants in the different hierarchy of the occupational levels reflect the theory that compared 
with locals, migrants tend to participate in some occupations more than the others, depending 
on their education level (Lewis & Peri, 2015).  This study found that overall, migrant construction 
workers in Greater Christchurch were higher educated than locals, thus participating in higher 
occupational levels. 
The opportunity for migrant workers in Greater Christchurch to participate in higher occupational 
levels than their counterparts in New Orleans could be affected by the differences in immigration 
policies in New Zealand and the U.S. New Zealand has a highly structured immigration system 
which gives priority to highly-skilled migrants.  On the other hand, the U.S. has a high proportion 
of illegal and low-skilled migrants, and the major channel for migrants to move to the U.S. is 
through family reunification (Maré & Stillman, 2009; Ryan & Sinning, 2012).  The differences in 
immigration policies helps explain the difference in education levels of migrants between the two 
countries. Foreign-born workers in New Zealand were slightly better educated than NZ-born 
workers, while foreign-born workers in U.S. had lower education levels than US-born workers, and 
hence participated disproportionately in low-skilled jobs, especially among the non-native English 
speakers (Immigration New Zealand, 2014; Ryan & Sinning, 2012).  
The multivariate logistic regression model in Table 13 shows that foreign-born Europeans were 
the only ethnic group among the migrant workers that were significantly less likely than the NZ-
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born Europeans to be employed in the low-level occupation before the earthquakes. This might 
be due to the higher number of foreign-born Europeans with higher education compared with 
other migrant ethnic groups, as shown in Table 8.  The multinomial logistic regression shows that 
higher-educated workers were less likely to be employed at the lower occupational level.  Another 
reason could be the close substitutability between NZ-born and foreign-born Europeans. The 
argument is that the closer the substitutability between the characteristics of locals and migrant 
workers, the more impact there is on locals (Lewis & Peri, 2015). The impacts of locals on the 
employability of migrants might also be significant, but there is no study on whether migrants 
with close substitutability to locals will be least likely to be employed compared with the migrants 
with different characteristics.   
Pre-earthquakes, NZ-born Māori were more likely to be employed in the lowest occupational 
level, but less likely to be employed in the Service, Administrative & Sales Workers and Managers 
& Professionals groups, compared to NZ-born Europeans. Similarly, NZ-born Pacific Peoples were 
also less likely to be employed in these two higher occupational levels. Results of this study 
showed that Māori and Pacific Peoples were lower-educated compared with other ethnic groups.  
The results match the profile of the New Zealand construction workforce, which has a higher 
proportion of employees who are Māori and Pacific Peoples with lower educational qualifications 
compared with the other industries in New Zealand  (Chang-Richards, Seville, et al., 2012; PWC, 
2011).  Hence, this could reduce the likelihood of the two ethnic groups being employed in the 
higher occupational levels. 
The earthquakes produced few significant changes in the participation of workers at various 
occupational levels within the Greater Christchurch construction industry, particularly among the 
local workers. On the other hand, the earthquakes significantly reduced the likelihoods of 
participation for some of the migrant workers in the Service, Administrative & Sales Workers and 
Managers & Professionals groups. This is possibly due to lack of competency in language skills to 
participate in communication-intensive and decision-demanding jobs compared to the locals 
(Lewis & Peri, 2015).  In addition, Technician and Trade Workers accounted for about 40 percent 
of the total construction workers in Greater Christchurch in 2013, as seen in Table 9, hence the 
likelihood for workers to participate in other occupational groups relative to Technician & Trade 
Workers could be less. Similarly, NZ-born Europeans were more than 65 percent of employees at 
all the occupational levels, resulting in less likelihood for other ethnic groups to participate.  The 
results obtained for New Zealand could not be compared directly with the situation in New 
Orleans because the Greater Christchurch study did not predict probability of participation in the 
occupational levels by each ethnic/birthplace group.  However, this study shows there were some 
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significant changes in the likelihood of participation at various occupational levels for the local 
and migrant workers, which was one of its main objectives.  
Collectively, Tables 12 and 13 show that despite increased likelihood of each migrant ethnic group 
being employed in the Greater Christchurch construction industry, the earthquakes resulted in 
few significant changes to the locals’ and migrants’ likelihoods of participation at the various 
occupational levels in the industry. The earthquakes only resulted in significant increase in the 
likelihood of overall participation as Operators, Drivers & Labourers. The changes in Greater 
Christchurch migrants’ participation at the various occupational levels post-earthquake were less 
distinct than that in New Orleans, where Hurricane Katrina had caused a disproportionate 
concentration of migrant workers at the bottom end of the industry (Sisk & Bankston III, 2014).  
The regression results support the descriptive results that migrant workers were more spread out 
in their participation at the various occupational levels in Greater Christchurch, with NZ-born 
Europeans dominating the industry. 
5.4 Aggregated Educational Attainments of the Greater Christchurch 
Construction Workers 
Results in Table 8 show that the overall workforce in the Greater Christchurch construction 
industry was better educated post-earthquakes, particularly among the foreign-born workers.  
This is similar to New Orleans where overall the workers were more educated after the hurricane 
(Sisk & Bankston III, 2014).  However, lower-educated Latino workers were disproportionately 
highly represented in the migrant workforce in New Orleans, which was different from the case 
in Greater Christchurch where the increase in the higher-educated migrant workforce outweighed 
lower-educated counterparts in all ethnic groups, except for a very small group of foreign-born 
Māori. Again, this could be attributed to New Zealand immigration policies that restrict 
immigration to higher-skilled migrants. It is noted that foreign-born workers with overseas 
secondary school qualifications were included in the high-education group in the censuses, hence 
this might contribute to the higher number of high-educated foreign-born workers. However, the 
higher percentage of high-educated migrants than locals is consistent with others’ findings that 
migrant workers in Canterbury are more qualified than NZ-born workers, similar to the trend in 
the rest of New Zealand (Immigration New Zealand, 2014; Ryan & Sinning, 2012), as discussed in 
Section 5.3. The increase in the level of education for local workers could be due to the training 
initiatives, and collaboration between educational institutions and industries to increase workers’ 
qualifications after the earthquakes (Chang-Richards et al., 2016; The Treasury, 2013). 
While the percentage of New Zealand construction workers with lower or no qualifications was 
slightly higher than those with higher qualifications (PWC, 2011), there was a slightly higher 
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percentage of workers with higher education levels in Greater Christchurch.  The only ethnic 
groups with higher percentages of low-educated workers than the high-educated ones were 
Māori and Pacific Peoples. This reflects the national characteristics of these two ethnic groups’ 
educational attainment (PWC, 2011).   
Overall, higher-educated workers were significantly less likely to be employed in the construction 
industry before the earthquakes, and this effect was even more significant after the earthquakes.  
Higher-educated workers were more likely to participate in the highest occupational level 
(Managers & Professionals), but less likely to participate in the lower occupational levels before 
the earthquakes.  Although the likelihoods of participation have increased for the higher-educated 
workers in the lower occupational levels post-earthquakes, they were still less likely to be hired 
in those levels compared to their lower-educated counterparts. This is consistent with the nature 
of the construction industry, which is highly labour-intensive and comprises employees who are 
more likely to have lower or no qualifications compared with other New Zealand industries 
(Chang-Richards, Seville, et al., 2012; PWC, 2011; Worksafe New Zealand, 2015).   
5.5 Conclusion 
The Canterbury earthquakes have provided opportunities for the construction industry in Greater 
Christchurch to revive through the rebuilding efforts.  This has attracted many migrant workers 
to the region. The main objective of this study is to examine how this influx of migrants has 
affected the labour market outcomes in the Greater Christchurch construction industry in terms 
of demographic composition and occupational structure. Replicating the discrete dependent 
variable regression methods used in the study by Sisk and Bankston III (2014), this study also 
aimed to test if their findings of a significant increase in one main migrant group in the New 
Orleans construction industry occurred in Greater Christchurch. 
Customised data from New Zealand Census of Populations and Dwellings conducted in 2006 and 
2013 were used to represent the pre- and post-earthquake periods.  This study found that the 
labour market outcomes in the Greater Christchurch construction industry post-earthquake were 
both similar to and different from the post-storm labour market in New Orleans. Similar to New 
Orleans, the Canterbury earthquakes provided opportunities for migrant workers to enter the 
construction industry in Greater Christchurch.  The increased presence of migrant workers in the 
Greater Christchurch construction industry did not displace the participation of locals in the 
construction industry. In fact, the earthquakes increased the likelihood of both the locals and 
migrant workers being employed in construction. Locals in Greater Christchurch and New Orleans 
have maintained their comparative advantage over foreign-born workers in the construction 
industry. 
  54 
On the other hand, changes in Greater Christchurch were different from New Orleans because, 
while the presence of local workers in the construction industry in New Orleans was relatively 
stable, the number of local workers in Greater Christchurch increased considerably. In addition, 
while hurricane Katrina caused an influx of mainly one migrant group to the industry, the 
Canterbury earthquakes attracted more diverse migrant workers to Greater Christchurch. The 
earthquakes have also accelerated the existing migration patterns in Greater Christchurch with 
an increasing trend of Asian migrants. 
The earthquakes resulted in a significant increase in the likelihood of construction workers 
participating in the lowest occupational level. However, overall, job growth in the Greater 
Christchurch construction industry post-earthquakes was more balanced across the occupational 
levels than in New Orleans, where job growth was heavily concentrated at the bottom end of the 
wage structure and dominated by Latinos after Hurricane Katrina. Migrants in Greater 
Christchurch participated in higher occupational levels than migrants in New Orleans. The 
earthquakes resulted in few significant changes to the distribution of locals and migrants at the 
various occupational levels in the Greater Christchurch construction industry. Locals in Greater 
Christchurch still dominated the industry. 
The aggregated education levels of locals and migrant workers have improved post-earthquakes. 
Different from the Latino workers in New Orleans, migrant workers in Greater Christchurch were 
generally better educated than local workers.  This could have provided them with the 
opportunity to participate in higher occupational levels compared with the Latino workers in New 
Orleans.   
Overall, the rebuild provided opportunities for migrant workers to enter the construction industry 
in Greater Christchurch, but did not affect the comparative advantage of the locals. Compared 
with New Orleans, the migrant workers in the Greater Christchurch construction industry are 
more diverse, more educated and participated in higher occupational levels than migrants 
assisting in the New Orleans rebuild. The immigration policies of New Zealand to give priority to 
high-skilled migrants could have played an important role in differentiating the participation of 
locals and migrants in the Greater Christchurch construction industry to that in New Orleans.   
Future research to continue monitoring the impact of the influx of foreign workers on the labour 
market outcomes in the construction industry and on the overall population shift in Greater 
Christchurch is important due to the high potential for the workers to permanently settle in the 
area (Canterbury Development Corporation, 2016c; Donato et al., 2007).  It is expected that 
labour demand will reach a peak by the end of 2016 but the rebuild work will continue beyond 
2020 (Canterbury Development Corporation, 2016a; Ministry of Business‚ Innovation and 
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Employment, 2014), suggesting that the demographic of the labour market will continue to 
change during and after the rebuilding boom. Different phases in the rebuilding process will have 
different implications for the labour market, such as changes in number of workers needed and 
skill requirements (Donato et al., 2007).  Hence, continuous monitoring which addresses the 
limitation of this study is needed.  
Changes in worker demographics will also pose challenges to the future planning for the 
construction industry, such as worker upskilling and retention, and for social issues arising from 
cultural and language differences (Construction Sector Leaders Group, 2013). Demographic 
changes resulting from immigration will have socioeconomic implications such as changes in the 
resilience of society towards disasters (Donner & Rodríguez, 2008), pressure on housing and 
challenges in urban planning due to higher diversity (Friesen, 2016). Migration in Greater 
Christchurch is mainly influenced by migration in the construction industry. Hence, future 
research on the impacts of the construction migrants in Greater Christchurch should be explored.   
Although this study is limited to only Greater Christchurch and the construction industry, the 
findings contribute to the existing literature on the impacts of disaster and implications of 
migrants on local labour market outcomes, and changes in population demographics in Greater 
Christchurch. This study also provides findings comparing impacts of disasters on the labour 
markets in two regions, different in their pre-disaster economic situations, and institutional and 
immigration structures. Lastly, the case in the construction industry in Greater Christchurch post-
disaster supports other research showing that immigration not only does not negatively affect 
wages and employment of local workers, but benefits the host country by boosting the economy, 
overcoming labour shortages and building diverse communities (Hodgson & Poot, 2011; Maré & 
Stillman, 2009; Ministry of Business‚ Innovation and Employment, 2015a).   
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Appendix A 
Demographics of construction workers in Greater Christchurch in 2006 and 2013 by ethnic group, highest 
education qualification attained and birthplace 
 
Notes: *High education (High Edu) includes overseas secondary school qualification  
NZ-born= New Zealand-born 
Ethnic group includes all people who stated each ethnic group, whether as their only ethnic group or as one of several. Where a person reported more than one ethnic group, they were counted in 
each applicable group. 
2006
(persons)
% to 
each 
ethnic 
group
2013
(persons)
% to 
each 
ethnic 
group
change in % 
(2006-2013)
2006
(persons)
% to 
each 
ethnic 
group
2013
(persons)
% to 
each 
ethnic 
group
change in % 
(2006-2013)
2006
(persons)
% to 
each 
ethnic 
group
2013
(persons)
% to 
each 
ethnic 
group
change in % 
(2006-2013)
Low Edu 7,800 48.8 11,454 44.6 46.8 7,293 52.4 10,524 49.8 44.3 507 24.5 930 20.3 83.4
High Edu* 8,190 51.2 14,250 55.4 74.0 6,624 47.6 10,590 50.2 59.9 1,566 75.5 3,660 79.7 133.7
15,990 25,704 60.8 13,917 21,114 51.7 2,073 4,590 121.4
Low Edu 5,844 48.6 9,369 43.6 60.3 5,427 52.8 8,658 48.4 59.5 417 24.0 711 19.8 70.5
High Edu 6,177 51.4 12,108 56.4 96.0 4,857 47.2 9,237 51.6 90.2 1,320 76.0 2,871 80.2 117.5
12,021 21,477 78.7 10,284 17,895 74.0 1,737 3,582 106.2
Low Edu 732 65.2 1,383 61.3 88.9 729 65.7 1,359 61.3 86.4 3 25.0 24 61.5 700.0
High Edu 390 34.8 873 38.7 123.8 381 34.3 858 38.7 125.2 9 75.0 15 38.5 66.7
1,122 2,256 101.1 1,110 2,217 99.7 12 39 225.0
Low Edu 51 27.4 117 17.4 129.4 27 50.0 33 40.7 22.2 24 18.2 84 14.2 250.0
High Edu 135 72.6 555 82.6 311.1 27 50.0 48 59.3 77.8 108 81.8 507 85.8 369.4
186 672 261.3 54 81 50.0 132 591 347.7
Low Edu 9 15.8 24 12.3 166.7 6 66.7 3 16.7 -50.0 6 12.5 21 11.9 250.0
High Edu 48 84.2 171 87.7 256.3 3 33.3 15 83.3 400.0 42 87.5 156 88.1 271.4
57 195 242.1 9 18 100.0 48 177 268.8
Low Edu 123 62.1 306 58.6 148.8 93 64.6 219 63.5 135.5 30 55.6 87 49.2 190.0
High Edu 75 37.9 216 41.4 188.0 51 35.4 126 36.5 147.1 24 44.4 90 50.8 275.0
198 522 163.6 144 345 139.6 54 177 227.8
Low Edu 1,038 43.1 255 43.8 -75.4 1,011 43.7 252 45.2 -75.1 27 30.0 3 12.5 -88.9
High Edu 1,368 56.9 327 56.2 -76.1 1,305 56.3 306 54.8 -76.6 63 70.0 21 87.5 -66.7
2,406 582 -75.8 2,316 558 -75.9 90 24 -73.3
TOTAL WORKERS
Variable
Total NZ-born Foreign-born
Total
Total Others
European
Total European
Māori
Total Māori
Asian
Total Asian
MELAA
Total MELAA
Pacific Peoples
Total Pacific
Other Ethnicity
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